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APPARATUS r OR DETERMINING PERFORMANCE-INDICATING NUMBERS 
IN SPORTS GAMES, PARTICULARLY IN ICF.-liflCKF Y 
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Oncknround of I he Invenl ion. 
Field of t he Invent i on . 

The field of this invention is an apparatus for determining. 
"Performance-indicating numbers" applicable in a variety of 
Holds, such as life sciences, e.g. biolooy and medicine, games 
OF all kinds, including military games, and all kinds of scoring 

° r ftVa,UftMon of 3 <>° rt8 > although this particular application 'is 
specifically geared to per f o rmance- i rui i c a t i ng numbers in 
ice-hockey games. 



Description of related art. 

Searches were conducted in the arts of cmiputer simulation, 
"port., statistics, and kits. Neither art revealed any invention 
which would ei, her anticipate or suggest the present invention. 
The results of these searches are summarized below. 

Sobotka et al, U.S. Patent 5,197,004, issued 03/23/'9J, 
Filed n 5 /0fl/'H9, as Ser. No. 3.9,028, and relating to a method 
end an apparatus for automatic categorization of applicants from 
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resumes, re'latelPto a method and an apparaffi^ for automatically 
selectinq job categories within which an applicant should be 
placed, usipq only the applicant's resume. 



Sobotka et al do not disclose any features which would 
anticipate or suqqest the present invention. The closest Sobotka 
et al come to the present patent application is a part of the 
main claim (claim 1) in which they recite •"summing the weights 
for each job cateqory; selectinq the job category or categories 
with the highest weights; and deliverinq as output either 
computer-compatible or text form the job category or categories 
with the hiqhest weiqhts." 

Sinn, U.S. Patent 4,133,031, issued 01/02/*79, filed 
04/2 0/ '77, relates to an electronic speed rating calculator and 
method. Sinn discloses an apparatus and a method for calculating 
a comparative speed rating for an entrant in a race, such as a 
horserace, so that the entrant's performance can be compared with 
the performance of other entrants. 

Althouqh the methodoloqy of Sinn '031 could conceivably be 
applied to the subject matter of the present invention, the 
implementation of his method and apparatus is quite different 
from applicant 1 s . 

Sobotka et al , U.S. Patent 5,164,899 relates to a method 
and apparatus for computer understanding and manipulation of 
minmally formatted text documents, such as resumes, purchase 
forms, insurance forms, bank statements, etc. The invention 
manipulates the digital image of a document, converting each 



block into an I character file. The mai^^ulated text is 

either stored or outputted in a form which facilitates its use 
and readability. This invention neither anticipates nor suggests 
applicant's invention. 

Sobotka et al , 5,345,930, filed 05/01/'89, relates to a 
method and apparatus for use with a computer, which analyzes text 
documents using both sophisticated text pattern matching tech- 
niques which are insensitive to typographical errors, and 
spatial analysis techniques for analyzinq the spatial structure 
of the text document. This invention neither anticipates nor 
suqqests applicant's invention. 

Pardo et al , U.S. Patent 4,398,249, issued 08/09/1983, filed 
08/12/' 70, as Ser. No. 63,185, relates to a process and apparatus 
- compiler program - carried out on a diqital computer for 
converting a source program into an object program. The source 
proqram is entered into a first storage area of a computer. The 
symbolic source program is preferably first codified into a 
computer executable code by the compiler program. 



The compiler proqram examines each formula repeatedly 
whether it has been identified, until all formulas have been 
defined. Its output is an object program which is executable by 
the computer. This invention neither anticipates nor suqgests 
applicant's invention. 

Samuelson, U.S. Patent 4,858,120 issued 08/15, f 89, filed 
03/19/'87 as Ser, No. 27,359, relates to a method for controlling 
arrival of servers; it includes measuring durations of service, 
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estimated expec^j duration of service, est^^ted expected 
transit time, determining time in proqress of each service, 
determining a number of currently busy servers expected to be 
available when by that time another arrival could reach them; 
computinq total number of servers expected to be available; and 
controlling a means to correspond to the resultinq number of 
servers expected to be available. This invention does not 
anticipate or suqqest applicant's invention either. 

Scuprzo, U.S. Patent 4,852,742, issued 08/01/'89, filed 
12/0B/1988, as Ser . No. 281,533, relates to a housing kit, which 
provides for rotation of a toothbrush head for mixing bakinq soda 
and an oxyqenatiriq aqent within the housing kit. Provisions are 
made for maximizinq the housinq during use. This invention does 
not anticipate or suqqest applicant's invention either. 

Ricigliano, U.S. Patent 5,203,56, isssued 04/20/'93, filed 
1 1 /1 5/ ' 91 as Ser. No. 792,636, relates to an indoor miniature 
golf game having a plurality of fairways and greens. 

Sequential visual activity seqments with intermediate 
tarqet areas are provided on the fairways between the tees and 
the qreens. Various materials both visually and physically 
simulate the landscape, so that the qolf ball travels quickly 
over the greens, but is slowed down and cauqht by rouqh or 
water- s.im ul a ted areas. This invention does not anticipate or 
suggest applicant's invention either. 



Johnson, Patent 5, 153,826, i ssueo^p/06/ ' 92 , filed 

11/28/»89, Ser. No. 442,315, relates to a hand-held, portable 
device for keeping track of the in-play and error shots of a 
specific type of shot made by a player in a sports event. It 
comprises at least a first display for indicating at least the 
percentage of the cumulative number on in-play shots relative to 
the cumulative number of the total in-play and error shots; a 
first key switch for inputting each in-play shot; a second key 
switch for inputting each error shot; and a microprocessor for 
keeping track of the total number of in-play and error shots, and 
for calculating at least the percentage of the cumulative number 
of the in-play shots relative to the cumulative number of the 
shots made by the player, whereby the percentage display is 
updated each time one of the first and second keyswitches is 
depressed. This invention does not anticipate or suqgest appli- 
cant's invention either. 

Pearson et al , U.S. Patent number 5,018,736, filed 10/27/'89 
as U.S. Ser. No. 428,866 relates to an interactive contest 
system which permits competition amonq a plurality of remote 
participants. 

The system includes a central controller, storage devices 
for storinq a Contest Roster, from which each participant selects 
a team roster, a plurality of Touch- Tone telephones linked to 
the controller, and a publication such as a newspaper distributed 
to all participants. Each participant's team roster is evaluated 
on a periodic basis according to a formula for calculating each 
member's score employing a database of variable performance 



statistics whichWeflect the roster members^ict ual performances. 
Team roster totals are compared for discrete periods of competi- 
tion to determine which participants have accumulated the highest 
score. This invention, although broadly similar to the present 
invention, implements the results totally differently; therefore 
it neither anticipates nor suqgests the present invention. 

Hendricks, U.S. Patent 5,062,381, issued 11/05/'91, filed 
08/29/'9n, as Ser. No. 575,375, relates to a game data board. The 
board has an upper surface and a lower surface; a first marking 
slide; a first passage in the upper surface for receiving the 
first markinq slide and for permitting movement of the first 
markinq slide therein; and a second markinq slide with arrange- 
ments similar to the first marking slide. Indicia on the bottom 
surface of the first passaqe indicate scores or statistics for at 
least one sport or qame. This invention does not anticipate or 
suggest applicant's invention either. 



Rudnick et al, U.S. Patent 4,977,503, issued 12/11/'90, 
filed 10/28/'88, Ser. No. 259,160, relates to a small hand-held 
electronic device containing all of the normally interesting 
statistics relatinq to baseball or football players and teams. 

The system electronics include a microprocessor and a large 
solid state non-volatile memory array containing the detailed 
statistical records. In a baseball embodiment, the user turns on 
the device and selects a player or team by entering two or three 
characters of the name via alphabet, keys. The device displays the 
cumulative statistics; previous year statistics are displayed by 
the use of cursor keys. A new statistic may be obtained by 
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It has beeWpossible to obtain select^performance 

statistics, for example,. of a team enqaqed in competitive hockey 
scores, by extensive manipulation from a box score, generally 
provided by newspapers, but to the best of applicant's knowledge, 
no apparatus existed up to the date of writinq, where this 
manipulation was performed either automatically, or at least, 
semi-automatical ly by a machine. The present application seeks to 
remedy this shortcoming. 
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Rules Governing The Game Of Ice Hockey 



RINK/GOAL NETS 



Ice hockey is played on an ice skating rink. A regulation 
rink is 200-feet long by 85-feet wide. The rink is surrounded 
by sideboards which reach as high as 8-feet. Fifteen feet 
from each end of the rink centered by the rink width are 
goalposts standing 4-feet high, 6-feet wide and 3-feet deep. 
The post and attached crossbars are draped with nylon mesh in 
such a manner as to assure the puck coming to rest on the 
inside of the net. The red line, two inches wide, between the 
goal posts on the ice extended completely across the rink, 
shall be known as the "Goal Line". A semi-circle outside the 
goalnet c o ns i s t ing of app roxi mately 25-square feet extendi ng 
from the left g oalpost to the right goalpost shall be known 
as the go al tenders crease. 1 > 



A hockey game is governed by three on-ice officials, a 
referee and two linesmen. The referees duty is to call player 
penalties, direct instructions to both team coaches and to 
have an uncontested influence on the game clock and penalty 
clock. The referee shall have general supervision of the 
game. The linesman duty is to stop play whenever there is an 
offsides play, an icing, or to call a bench minor penalty. 
The linesman shall drop the puck for every face-off except 
those that begin a period and those which follow a goal. 



ON-ICE OFFICIALS 



adopted in 1991 
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OFF-ICE OFFICIALS 
Each rink shall provide two goal judges, who are seated 
behind each goal net to indicate when a goal is scored by 
illuminating a red light which is situated behind each goal 
net. Each rink shall provide a timekeeper and scorekeeper 
who operate the game clock / penalty clock and record 
each goal scored or penalty assessed respectively. 

TIME OF MATCH 

The time allowed for a game shall be three twenty-minute 
periods of actual play, with a rest intermission between each 
period. If the game remains tied at the conclusion of three 
periods, the results of the game for each team is recorded as 
a tie. A five-minute overtime period shall be played in the 
event th a t a gam e is tied after three 20-minute per iods. 2 * 

DIVISION OF ICE SURFACE 
The ice surface is divided into three zones with blue lines 
at 70-feet from each end of the rink diagonally that shall be 
the "Attacking" and "Defending" zones and a red line at 
center ice which has 30-feet of playing surface at either 
side. This is the "Center Ice" zone. The surface is marked by 
face-off circles at dead center-ice, two in each 
defending/attacking zone at the left and right equally from 
the goalmouth and two in each 30-foot zone separated by the 
red-line. All face-off spots (where the puck is dropped) are 
to be 20-feet from the sideboards that surround the rink. 



There are a total of nine face-off spots. 

PLAYERS /PENALTY BENCH 
Each team shall have a separate players bench in which the 
reserve players await their turn to participate in the game. 
Each team is permitted 18 skaters and 2 goaltenders. The 
roster is submitted to an official scorer prior to the start 
of a game. Each rink must be provided with benches or seats 
to be known as the "Penalty Bench". Separate penalty benches 
must be provided for each team. The purpose of the penalty 
bench is for players guilty of committing a foul during the 
course of the game to be restricted to these benches until 
their penalty time has expired. The penalty benches shall be 
separated by the timekeepers/scorers bench. 



Each rink must be provided with a siren or horn or other 
suitable sound device, for use by the timekeeper. 
The device is used to signal the end of each period and/or 
to signal when a goal is scored. A timing device is used to 
operate the game clock and penalty clocks. The 

game/penalty clocks run without interruption unless otherwise 
signaled by an on-ice official. The clocks resume running 
time upon any face-off that resumes play. 



A starting line-up consists of one right-wing, one left-wing 



one center, two |de fens emanjjpufone goaltender. Any skater may 
play any position except goaltender during any game. 



TIMING DEVICES 



THE SKATERS 





CHANGE OF PLAYERS 
A coach may change any combination of players except the 
goaltender "on the fly" (during play) or at any whistle. 
The home team coach will have the benefit of making the last 
player change if so desired. A team may change their 
goaltender during any play stoppage and may replace him with 
an additional skater at any time during the course of the 
game . 

PLAYER EQUIPMENT 
The mandatory player equipment is ice skates, gloves, 
shoulder pads, knee pads, .elbow pads, helmets and a stick. 
The goaltender may use similar equipment, and additionally 
may use a catching glove and a blocker for his hands and 
enlarged goaltenders pads for his leg area covering the top 
knee ar ea I too I around his skates at both sides, and not to 
exceed 10 inches in width. The goaltender may also wear 
equipment to shield the neck and upper torso area and may use 
a somewhat enlarged stick at the shaft to the blades tip. 

PUCK 

The puck is the object that the players will attempt to 
deposit in the opponents goal net. It is one inch thick and 
three inches in diameter. It shall weigh between five and a 
half ounces and six ounces. The home team shall provide the 
pucks for each game, which are kept frozen in ice near the 
timekeepers bench. 



are scored and may leave the penalty bench only after a play 
stoppage has occurred. 

When team "A" and team "B M incur coincidental minor or major 
penalties, then neither team gains a manpower advantage and 
the penalty time is served in full by the players assessed 
the penalties. 

A team is permitted to substitute for a player who is serving 
penalty time for a 10-minute misconduct. The player must 
however remain on the penalty bench until the penalty has 
expired. All penalties that overlap into the next period 
shall be served in their entirety . 

A 2-minute penalty may be assessed for the following 
infract ions : 

1) Tripping-Use of the stick or body to trip an opponent. 

2) Holding-Use of hands to impede the progress of opponent. 

3) Hooking-Use of stick to impede the progress of opponent. 

0 

4) Interference-Impeding the progress of opponent not \y\ 
lasting possession of the puck. 

5) Cross-Checking-Use of stick in diagonal manner against 
opponents body with two hands. 

5) Elbowing-Use of elbows against opponent. 

7) Rough i ng-Body contact in an unsportsmanlike manner. 

8) Instigator-Instigate fight with opponent. 

9) Delay of game-Holding puck, shooting puck in stands. 
10) Illegal equ i pment -gl oves , broken sticks, illegal stick. 

15 
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A four-minute double minor penalty can be assessed for the 
following infraction should the referee rule the foul to be 
f lagrant : 

1) Boardi ng 

2) Charg ing 

3) High-Sticking 

4) Roughing 

5) Cro ss-Checking 4 > 

A 2-minute minor penalty, or 5-minute major penalty may be 
assessed for the following infractions according to severity 
of penalty. Should it be determined that there was an intent 
to injure opponent, or if in fact a player has caused an 
opponent bodily injury (loss of blood) an automatic 5-minute 
major penalty and a game misconduct penalty are assessed 
against the offender. The player must leave the playing rink 
and his team must place a player in the penalty bench to 
serve the major power play time. 

1) High-S t i cking-Use of stick above shoulders to restrain or 
"check" opponent. Intent to injure opponent. 1 

2) Slashing-Use of stick in a chopping fashion against 
opponent body or stick. Intent to injure. 

3) Charging-Taking three or more strides then making bodily 
contact with an opponent. Intent to injure. 



4 > adopted in 19 91 
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stoppage of play. 

2) A skater, on a clear breakaway towards the opponents 
goalnet, is fouled from behind by an opponent in such a 
manner that effects the skaters ability to shoot 
uncontested an opponents goalnet. 

3) Any player that removes the goalpost from its moorings 
with less than 2 -minutes remaining in the third period 
or an overtime period. 

When a "Penalty Shot" is signaled by the referee, play is 
stopped and the awarded team is permitted to designate any 
of the players who were on the ice when the infraction was 
called, to take the "Penalty Shot". The skater shall gain 
possession of the puck at the "Center- 
Ice" face-off spot and proceed unmolested at opponents 
goalnet skating in a forward motion at all times. The skater 
is permitted one shot only. The skater must shoot the puck 
before passing the goalmouth, otherwise the "Penalty Shot" is 
f or f e i t ed . 

The goal tender must remain in the goalcrease until the skater 
has crossed the "Attacking Zone" blue-line, at which time he 
may leave the goalcrease and approach the skater. 
The goaltender may not throw or remove equipment or otherwise 
interrupt the progress of the skater until the shot has been 
taken . 

Any interference with the skater during a "Penalty Shot" is 

recorded as an automatic goal for the attacking team. 
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GOALTENDERS PENALTIES 



The goal tender may remain in the goalcrease when he incurs 
any series of minor penalties, major penalties or a 
misconduct penalty during play. However, the penalty time 
must be served by a player who was on the ice when the 
infraction occurred. 

Should a goaltender incur a major penal ty/ i nt ent to injure, 
the referee shall order the goaltender removed from the game. 
Should a goaltender leave the goalcrease during play to enter 
an altercation, he will incur a minor penalty and may incur a 
game-misconduct penalty. The referee may order the goaltender 
removed from the game. 

Should a goaltender participate in any play beyond the 
"Center-Ice" red-line, a minor penalty shall be assessed 
against him. 



The puck shall be faced-off by the referee or the linesman 

dropping the puck on the ice between the sticks of the 

players facing-off. Players facing-off will stand squarely 

facing their opponents* end of the rink, one stick length 

apart, with the blade of their stick on the ice. 

No other player shall encroach the face-off circle or come 

within fifteen-feet of the players facing-off. 

Any player not facing-off, shall line-up as to not encroach 

an imaginary off-sides line, that shall run parallel with 

the blue-line/red-line of any zone. 



FACE-OFFS 
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No face-off shall be made within fifteen feet of the goalnet 
or sideboards. 

When a penalty is incurred, the ensuing face-off shall be in 
the offending teams defensive zone, unless otherwise over- 
ruled by an i c i ng- the-puck by the attacking team, in which 
case the ensuing face-off shall be made in the attacking 

teams defensive zone. 

f 

A face-off shall follow the events hereby described: 

1) Scoring of a goal 

2) Following a penalty 

3) To begin a period 

4) Following any play stoppage that does not coincide with 
the completion of a period/game. 

GOALS AND ASSISTS 
When a goal is scored, the referee shall whistle a play 
stoppage and identify the goal scorer to the game scorer. 
The ensuing face-off shall take place at center-ice. 
A goal shall be awarded when the entire puck has crossed the 
entire goal-line that extends between the two goal£pos 
A goal shall be awarded when the puck strikes a defending 
player and lodges into the net. 

A goal shall be awarded when the puck strikes an attacking 
player and lodges into the net. 

Assists shall be credited to the last two players of the 
attacking team who touched the puck before the goal was 
sen r cd . 

20 



In the event that a goal was inadvertently scored by a 
defending- player into his own net, the nearest attacking 
player to the defending: player will be credited with the goal 
A goal is disallowed when the following situation occurs: 

1) The team scoring the goal is offsides. 

2) The team scoring the goal has too many men on the ice. 

3) The team scoring the goal was in a delayed penalty 
status. 

4) The team scoring the goal kicked the puck into the net. 

5) The team scoring the goal directs the puck into the net 
with his hand . 

6) The period ends before the puck crossed the goal-line. 

7) The referee has stopped play before the puck crossed 
the go a 1 - 1 i ne . 

ICING 

The center line divides the ice surface in halves. Should any 
player of a team equal or superior in numerical strength to 
the opposing team, shoot or bat the puck from his own half of 
the ice, beyond the goal line of the opposing team, play 
shall be stopped and the puck faced-off at the end face-off 
spot of the offending team, when the defending team touches 
the puck before the offending team, unless on the play the 
puck has entered the net of the opposing team, in which case 
a goal shall be awarded. If a linesman lias erred in calling 
an "icing", the puck shall be faced-off at the center-ice 
face-off spot. Play shall be stopped and the puck faced-off 
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at the end fa ce-off spot of the offend ing learn when the puck 
crosses the goal line outsi de of the net . T h e d efendi rig t e am 
is no l ong er required to touch the puck be fore the offending 
t cam. 5 * 

OFFSIDES 

A player roust precede the puck into the attacking zone. A 
player may pass, carry, or shoot the puck into the attacking 
zone as long as the puck enters the attacking zone before 
either of his feet. When a player enters the a I tacking* zone 
before the puck, the linesman shall whistle a stoppage of 
play and n face-off will take place in the attacking teams 
neutral zone. The side of the ice in which the infraction was 
called will determine the left or right-side face-off spot. 
If a linesman has erred in calling an off-side, the puck 
shall be faced-off at center-ice. The lin esm an may n ot stop 
play when a player i s offsides and proceeds back into the 
neutral zone without the intention of makin g a play on the 
puck . 6 > 

PASSES 

The puck may be passed by any player to a player on the same 
team within any one of the three zones into which the ice is 
divided, but may not be passed forward from a player in one 
zone to a player of the same team in another zone, except by 
a player on a defending team, who may make and take forward 



5 > adopted in 1993 
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passes from their own defending zone to the center-line 
without incurring- an off-side. 

If an attacking player passes the puck backward toward his 
own goal from the attacking zone, an opponent may play the 
puck anywhere regardless of whether he (the opponent) was in 
the same zone a I the same time the puck was passed or not. 
The goal tender may pass the puck to any teammate in which the 
pass is completed in his own half of the ice. The goal tender 
may catch the puck with his glove but may not toss or throw 
the puck forward at any time. 

PUCK KEPT IN MOTION 
The puck must at all times be kept in motion. Except to carry 
the puck behind its goalnet once, the team in possession of 
the puck in its own defensive area shall always advance the 
puck toward the opponents goal, except if they should be 
prevented from so doing by players of the opposing team. 

START OF GAME 

The game shall be commenced at the lime scheduled by a 
"face-off" at the centcr-ice spot. 

The home team has the choice of what goalnet to defend. The 
teams will alternate goalnets to defend when the next period 
begi ns . 

Each team shall have fifteen-minutes of warm-up time to use 

the ice and prepare for each contest. The ice shall be 

vacated twenty minutes before the game begins by both teams, 

in order to allow the ice surface to be re-conditioned . 
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OBJECTIVE 

The object oT the game is to score as many goals as possible 
against the opponent and to outscore the opponent within the 
guidelines of the time allocated. 

When a team scores a goal , they are credited with one goal 
for the game, A team may only score one goal per play. The 
team with the most goals at the conclusion of play wins the 
game and gets credit fur two-points in the standings. A team 
that loses the game gets zero points in the standings. 
When the final result of a game is a tie, both teams receive 
one point in the standings. 
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Prep a rot! by Anthony Puma 1993 



With reference to the OTficial Rule Book of the 
National Hookey League, 1977, published by the MIL 
Information Bureau, 920 Sun Life Bldg., Montreal, Canada, 
TT3R 2W2. 
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Reference to Copyrighted Material 

The present invention makes use of certain text and 
mathematical formulas, which formulas are subject to 
Applicant's copyrighted information contained in Applicant's 
computer program and user's manual, as protected by 
Copyright Registration number TXU 578 944 of July 23, 1993, 
entitled "Hockey: Special Teams Statistics/Time Frame 
Basis. " 

All copyright rights are reserved, and no reproduction 
or use of the material contained in any forthcoming patent 
may be made, without the express written permission of the 
Applicant, except for incidental photographic reproduction 
of the text of any forthcoming patent issuing herein. 
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Basis for the intermediate formulae in the apparatus 
according to the invention. 



Composite Power Klay 
((D5) + (2*G5) * (60) + (E5) + ( 2*H5 ) / C B5 ) / (60)/ 
B= Total power play goals scored by a team. 
D= Accrued number of mi nutesj} which a team has a one 

player advantage. 
E= Accrued number of seconds"/|w*kich a team has a one 

player advantage. 
6= Accrued number of minutes|which a team has a two 

player advantage- , 
H= Accrued number of seconds/jwhich a team has a two 



/} player advantage. 
~? • — ~ — - — — Composite Penalty Efficiency 

((P5) + (2*S5) * (60) + (Q5) + ( 2*T5 ) / ( N5 ) / ( 60 



N= Total power play goals scored against a team. 
P= Accrued number of mi nutes/|which a team has a one 
player serving penalty time. 

Q= Accrued number of seconds^rtThich a team has a one 
player serving penalty time. 

S= Accrued number of minutes^which a team has a two 
players serving penalty time. 

T= Accrued number of seconds^which a team has a two 
players serving penalty time. 
UaT-j^—V ^ player Power Play 



((G5*60) + <H5) / <F5) / (60)6 " + W$ 

F= Number of goals scored by a team whenTthey haveha^two 

07 ^ * 



player advantage. 

J*. 

G= Accrued number of minute^which a team has a two 
player advantage. 

H- Accrued number of seconds'Tjwhich a team has a two 
player advantage. 

Two Player Penalty Efficiency /, ^,\\ 
((S5*60) + (T5) / (R5) / (60 7) 
R= Number of goals scored against a team when tat TJtwo 
player srfserving penalty time^. 

5= Accrued number of minutes^wEich a team has two 
players serving penalty time. 

T= Accrued number of seconds j^which a team hasral two 
players serving penalty time. 

On a separate spreadsheet the Major time categories are 
compiled. The equation is identical to two finaT^ equation . 

nut- v *ity< 1 * h 

1 J Major Power Play ^\ 

((G5*60) + (H5) / (F5) / (60)^ 
F= Number of goals scored by a team when [they haveTeTone" 
player advantage. 

G= Accrued number of minutes^which a team has a one 
player advantage. p 

H= Accrued number of secondslwhich a team has a one 
player advantage . 

V •v&j* Ma j or PeriQlty efficiency ^ ((/^^ 
((S5*60) + (T5) / (R5) / ( 60 ) § 
R= Number of goals scored against a team when one player 
is serving penalty time. 



S= Accrued number of minutesj\which a team has one player 
serving penalty time. 

T- Accrued number of secondsflwhich a team has one player 
serving penalty time. 

The goaltenders categories are compiled on a separate 
spreadsheet. The three equations for the Hot Seat 
category are identical to composite penalty efficiency, 
two man penalty efficiency and major penalty efficiency. 

Composite Hot Seat /, , 

((PS) + (2*S5) * (60) + (05) + (2*T5) / ( N5 ) / ( 60 )f) 

Total power play goals scored against a goaltender. 
P= Accrued number of minutes faced by a goaltender when 
his team has "one player serving penalty time. 
0= Accrued number of seconds faced by a goaltender when 
his team has' one player serving penalty time. 
S= Accrued number of minutes faced by a goaltender when 
his team has two players serving penalty time 
T= Accrued number of seconds faced by a goaltender when 
his team has two players serving penalty time. 

Hot Seat Two Player Disadvantage , ^ ,\\ 
((S5*60) ♦ (T5) / (R5) / (60)0 
R= Number of goals scored against a goaltender when two 
players are serving penalty time. 

S= Accrued number of minutes faced by a goaltender when 
his team has two players serving penalty time. 
T= Accrued number of seconds faced by a goaltender when 
his team has two players serving penalty time. 
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Hot Seat Major Time Disadvantage 



C(S5*60) + (T5) / (R5) / ( 60 )/f 



R= Number of goals scored against a goaltender when one 
player is serving penalty time. 

S= Accrued number of minutes faced by a goaltender when 
his team has one player serving penalty time. 
T« Accrued number of seconds faced by a goaltender when 
his team has one player serving penalty time. 



R= Total goals against goaltender. 

S= Power play goals against goaltender. 

T= Total power play time faced by goaltender . 

0= Total minutes played by goaltender. 

#= Symbol for arithmetical function for multiplication, 
/= Symbol for arithmetical function for division. 
+ Symbol for arithmetical function addition. 
-= Symbol for arithmetical function subtraction. 
5= Denotes applicable identification column 



Earned Goal Average 




(<R5) - (SS) / (Q5-T5) X (60 
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Acquire box score rrom newspaper: See attached illustration 

AN Power Play, and Penalty Killing time J "actual time" accrued, as 

opposed to percentage formulation currently^ in use. 

Power Play time for Team "A" is Penal ty-Ki II ing time for Team "B" . 
When Team "A" scores . Power P.ay goal in 25 seconds, they are credited 
1 for 0:25 seconds of Composite time.. 

When Tea. "A" is charged with a penalty while on the Power P.ay, [They ar^ 
chared only fo, ^accrued time while on Power Play. Example; Power Play staTT 
«t 4:10,[they arl^Ka^ed wi1h penaIty flt ^ ^ „ a „ ^ q ^ 

0:19 of Composite time. 

When Team "A" is on the Power pi.v ^aCIu 

xne Power Play and £hei ^opponent is charged with an 

- addition*, minor penalty, the two p,ayer ti5 e accrued is doubIed . Example:: 
Team "B" is charged with min „ r penalties a< 4:1Q, and 5:40. Should Team "A" 
fail to score during this sequence , [they \Mf& gcd „ for 3!00 of 
»«. 0 for 0:30 of two player time; and 0 for 4:00 of composite time. 
When Team » A « has a two player advantage and scores a goal in 0:30,AThey aTeT,^ 
charged 1 for X:00 of Composite time, hut i for 0:30 of two player time. 
When Team "A" is on the Power Play and /thei^onent is charged with an 
additional minor penalty while already two players down, the third penalty 
tl« does not commence until either; A.Team "A" scores a two p.ayer advantage 
soal; Example (Team "B" is charged with minor penalties at 4U0, and 4,,.. 
when Team "B" is charged with a third minor penalty at 4:51 and Team "A" 
scores at 5:01, the third minor penalty , in , e will commence at 5:01), or B. 
the first penalty expires without a goal being scored by Team "A". Example 
(Under the circumstances described above, .hen the first penalty to Team "B" 

expired at 6:10, it is at c-in ,k„ tK ! . 

is at 6.10 that the penalty time will commence to expire 

on the third penalty charged to Team "B" ) , ,'tnus, Team "A" remains on a two 
Player advantage until the second penalty empires at 6:19. Had Team "A" 
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"A" fail to score at all duringr this sequence, the third penalty would have 
expired at 8:10. The Power Play time charged to Team "A" would be the follow- 




ing: 0 for 2:00 of one-£ial^Hime", 0 for 2:00! of two player time, 0 for 6:00 
composite time. j 

When Team "A" has a five-minute major Power Play and fails to score^they are} /f 
charged 0 for 5:00 of Major-Time, and 0 for 5:00 of Composite time. When Team 
"A" has a five-minute major Power Play and scores one goaljjthey ar^~ch"arged 
1 for 5:00 of Major-Time, and 1 for 5:00 of Composite time. 

When Team "A" has a five-minute major Power Play and Team "B" is charged with 
an additional penalty of any type, all time accrued by Team "A" is charged as 
two player time until there is no longer a two player advantage. Ex: Team H B" 
is charged with a Major penalty at 5:00, At 6:30 Team " B " is charged with an 
additional minor penalty. Should Team "A" fail to score during this sequence 
the Power Play time accrued by Team "A" woiild be as follows: 0 for 3:00 of 
major time, 0 for 2:00 of two player time and 0 for 7:00 composite time. 
All Power Play time / Penalty-Killing time is charged to the goaltender who 
was playing goal for the defending team at that segment of the game. When a 
goaltending change is made the Penalty-Killing time is charged to the re- 
placement goaltender thereby creating the '^Hot-Seat" compilation. The method 
used is the same formulation which is used for the Teams* Penalty-Killing 
'ranking^ two player time, major time and composite time are compiled for 
this category as well. ; 

In the event that a game is played in its entirety without a power play 
occurring for a team/teams, no new data shili be added to the applicable 
category/team for that particular game. 

) 
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There exists one additional goal tender characteristic, 
namely the "Earned Goal Average" Category. This statistic is also 
a derivative of power play time; in the equation qiven below, it 
will be seen, however, that the power play time and power play 
goals are extracted from other goal tender 'statistics, i.e. total 
minutes played and total qoals aqainst a goaltender. 

The formula qiven calculates even-s trenqth qoals divided by 
even-strenqth time, multiplied by sixty, (which is the length of 
the qame), and the results are the E.G. A. statistics. Tor 
example a very good E.G. A. would be an averaqe of 1.50 
even-strengths qoals per game. A very poor average would be 4.50 
even strength qoals per qame. All goal tender's statistics are a 
by-product of teams composite statistics. 

The formula for the E , G . A. reads then as follows: 
( (R4) - (S4) / C 04 - T4) / < 60 > > 
wherein 

R equals total goals aqainst goaltender 

S equals power play qoals against goaltender 

Q equals total minutes played, and 

T equals power play time faced 
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Illustration #AP box score from newspaper 



0 3 1-4 



EDMONTON ft - , 

WINNIPEG •"•••••»»! 2 1 , 0 °z} 




.(1/0), Ellen (3/ 
jel -(0/0), MacDermld}j( 



Small ,(2/0); SyU ^ffljgjfiff Wl> 

: 1 . wpg, Ashton 22 ' '" % " aA 

2.W&Elynulk32i 

P«'n— Tadianeni, v*oq.inwwin/. ^hT'T'"\'m vJri/%- 





Peh^- MaiDuiir if tl . VVfl^flTO 
(slashing). 2;0B, fFS^fiM 

(game mlswnducU. Ma^offl.-Wt 
game irtwohdurt},vtt^r«!N 
misconduct (10 nwiyWCK 



lawetchuk, 
isUckJm; 






PPX -—*—-« 



iinflnmon; 8wodo Knox, Brao uazarowicn. 




In use the present invention is used to provide an 
apparatus and method for obtaining selected performance 
statistics, for example, of one or more teams engaged in 
competitive hockey scores, by extensive manipulation of time 
frame statistics, from a game box score, generally provided 
by newspapers, as shown in the previously illustrated game 
box score for the Edmonton Oilers vs. the Winnipeg Jets on 
April 1, 1990. 

For clarity and illustration, the aforementioned box 
score is broken down in the following chart, and presented 
in chronological time frame order, showing the various power 
plays and performance opportunities during the entire sixty 
minutes of the three twenty minute periods of the hockey 
game of April 1, 1990. 

At the end of the chronological chart of the April 1, 
1990 hockey game, there is shown a further chart of the 
breakdown of the accrued time for each power play, and by 
categories, such as one man time, two man time and major 
time . 

Finally, at the end of the chronological chart of the 
game, there is shown the composite power play time and the 
power play goals scored for each respective team. 

The particular chart of April 1, 1990 shows that on 
that date Winnipeg scored 1 power play goal over 20 minutes 
and 40 seconds accrued time, but Edmonton scored 2 power 
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play goals in a much shorter time of 14 minutes and 39 
seconds . 

Therefore, the statistics generated by the present 
invention show that Edmonton performed better, because 
Edmonton only took an average of 7 minutes and 2 0 seconds 
for each power play goal scored in the gamejj^, whereas 
Winnipeg took an average of 20 minutes and 4 0 seconds for 
its single power play goal. 

Thus, Edmonton is shown to be three times more 
efficient than Winnipeg in scoring power play goals where 
Edmonton has the power play advantage when one or more of 
the opposing Winnipeg players were serving penalty time on 
the penalty bench, and therefore putting Winnipeg at a 
disadvantage. 

Likewise, the statistics generated by the present 
invention also show Winnipeg's weakness, in|theirj^pparent 
inability to take advantage of the time when Edmonton was 
short of at least one player during a penalty time, as well 
as Winnipeg's inability to score a power play goal over an 
extended period of time, until twenty minutes had elapsed. 
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* HathaaatUal Fomulation for the purpose of ubing the TIME-FRAME 
sethod in deteroining the ranking of The National Hockey leagues' 
21 leans' Special Teams' Efficiency. 

Saaple Gaae: NHL game I 83*9 Edaonton Oilers v;. Winnipeg Jets 
4/01/90 

Starting goal tenders: Edn. B. Ranford; Wpg. S.Beauregard 



1st Period: 



HP6 Penalty: P.Taglianetti-Minor 
EDM can advantage 
Result: EDM does not score. 
PPft 1 EDH accrued tiae 

EDM Penalty: J.Murphy-Hinor 
tJPG aan advantage 
Result: HPG does not score. 
PPO 1 HP6 accrued tiae 

EDM Penalty: P. Klima-Hinor 

WPG Penalty: P.Taglianetti-Hinor 

Result: Offsetting Penalties 

EDH Penalty: CSiopson-Hinor 
HPG Penalty: S.Beauregard-Hinor 
Result: Offsetting Penalties 

EDH Penalty: C.Siapson-Hinor 
HPG Penalty: D.EUet-Double-Hinor 
EDM nan advantage 
Result: EDH does not score 
PPO 2 EDH accrued tine 

EDH Penalty: J, Murphy -Minor 
HPG Penalty: G, Donnel ly-Hinor 
Result: Offsetting Penalties 

EDH Penalty: D. Brown-Minor, Major 

HPG Penalty: S.Cronin-Hajor,Miscondijct 

HPG aan advantage 

Result: EDH Penalty; S.Saith-Hinor 

PPO 2 HPG accrued tine 

HPG Two-can advantage 
Result: HPG scores at 19:27 

PP5 3 HPG accrued tiae 
HPG san advantage 
Result: HPG does not score. 
HPG accrued tine 



Starts at 2:16 
St.irts at 2:16 
Ends at 4:16 
0 for 2:00 Composite tiae 

Starts at 6:05 
Starts at 6:05 
Ends at 8:05 
0 for 2:00 Composite tiae 

Starts at 10:45 Offset 
Starts at 10:45 Offset 
No accrued Power Play tioe 

Starts at 11:11 Offset 
Starts at 11:11 Offset 
No accrued Power Play tioe 



Starts at 13:54 
Starts at 13:54 
Starts at 13:54 



Offset 



0 tor 2:00 Composite tiae 

Starts at 16:31 
Start at 16:31 
No accrued Power Play tiae 

Starts at 17:33 
Starts at 17:33 Offset 
Starts at 17:33 
Starts at 18:48 

0 for 1:15 Coaposite tiae 
Starts at 18:48 

1 for 0:39 Two-Han tiae 
Starts at 19:28 

Ends at 0:48 2nd period 
0 for 1:21 Coaposite tiae 



2nd Poriodi 

HPG Penalty: P.HacDermid-Hinor Starts at 0:56 

EDH san advantage Starts at 0:56 

EDM Penalty: S. Smith-Minor Starts at 2:08 

Result: EDH does not score 
PPO 3 EDH accrued tioe 0 for 1:12 Coaposite tiae 

HPG nan advantage Starts at 2:56 

Result: HPG does not score 



tun *.<n advantage 
Result: EDM does not score 
4 COM accrued time 



EDM Penalty: D. Brown-Double-Minor 
WPG flan advantage 
Result: WPG does not score 
PPI 5&6 WPG accrued time 

WPG Ppnalty:B. Mar chment -Major ( 6a«e Mist 

WPG PenaltyiD.Haverchuk-Gaie Misconduct 

EDM Major tine advantage 

WPG Penalty: P. TaglianeHi-Hinor,Hisc 
PPfl 5 EDH -.-niied time 

EDM T-Jo-Man advantage 

Result: EDM scores at IB: 14 
PPI 6 EDM Accrued tine 

EDM Major time advantage 

Result: EDM scores at 18:52 

EDM accrued time 

EDM Major time advantage 

Results: EDM^does not score 
PPI 7 EDH accrued tine 



btarts at 't;oz 

0 for 2:00 Composite time 

Starts at 8:56 
Starts at 8:56 
Ends at 12:56 
0 for 4:00 

Starts at 14:55 

Starts at 14:55 
Starts at 17:06 

0 for 2:11 Major (Composite 
Starts at 17:06 

1 for 1:08 Two -nan time 
Starts at 18:15 

1 for 0:37 Hajor,Cowposite 
Starts at 18:53 
Ends at 19:55 

0 for 1:02 Hajor,Cofiposite 



3rd Period: 





EDM Penalty: S. Smith-Minor 


Starts at 0:52 




WPG mn advantage 


Starts at 0:52 




EDM Penalty: M. Lamb-Minor 


Starts at 1:19 


PPI 7 WPG accrued tiae 


0 for 0:27 Cotiposite time 




WPG Tvo-nan advantage 


Starts at 1:19 




WPG Penalty: Bench-Minor 


Starts at 2:38 


PPI 


8 WPG accrued tise 


A 1 - — Kin T* j - U Ll m.m. 

0 for 1:19 Two-Man time 




WPG nan advantage 


Starts at 2:38 




Result: HPG does not score 


End at 2:52 




WPG accrued ti*e 


0 for 0: 14 Composite time 




EDM man advantage 


Starts at 3:19 




Result: EDM does not s.-ore 


Ends at 4:38 


PPP 


8 EDM accrued time 


0 for 1:19 Composite time 




EDM Penal ty:R.Ruotsalainen-Hinor 


Starts at 9:38 




WPG iT.an advantage 


Starts at 9:38 




Result: WPG does not score 


Ends at 11:38 


PPI 


? HPG accrued tine 


0 for 2:00 Composite 




EDM Penalty: C.Siinpson-Misc 


Starts at 14:17 




RpstiU: Mo HPG advantage 






EDM Penalty: C.Huddy -Minor 


Starts at 15:02 




WPG man advantage 


Starts at 15:02 




EDM PenaltyiR. Gregg-Minor 


Starts at 16:33 


PPI 


10 WPG accrued tine 


0 for 1:31 Composite time 




WPG Two-man advantage 


Starts at 16:33 




Result: Wpg does not fcore 


Ends at 17:02 


PPI 


11 WPG ucrued tine 


0 for 0:29 Two-dan time 




WPG man advantage 


Starts at 17:03 




Result: WPG dnes not score 


Ends at 18:33 




WPG .ucrued time 


0 for 1:30 Composite 




E0M Penalty:C.Huddy-Minor 


Starts at 19:44 




Wf*G «an advantage 


Starts at 19:44 




Pesi:!t: WPG does not '-core 


Ends at 20:00 




i vrc • r ,,, 0 ,-\ t ; -tip 


0 for 0:16 



! IHI Hi ji.'i lire jiiv-Mitaye 

W'li ,1 eml lyiT. hgl ianclt i ttiiwi , 

I 5 FflH anrnptl tiie 

EOH Wo ■ Hm advantage 
Prsulti EPH stores at IB:I4 

'I f» f IH mroed Use 

f 1*11 hajcr tiae idv aiO aqp 
RriMlti (PH smm M lfl:5; 
f|>H Hitnrd tlie 
(PH Mijor Hie advantig? 
rr-='iHc; f DH does n"t stoie 

PI ; II'* turned tiae 



3ri) feriedi 

(l»H Penaltyr S.Sfitlt Hinni 

Pin idvinhg* 
1 l*n h'nallyi H.ia>b Hlnor 

Hf'B luo aan Advantage 
Ml'G PmiUy: Benth lUnor 
PI I R W'P ittrurd tin* 
vrD tin advantage 
Rp«ulti WPG does not score 
KPG aunted tiae 
(DH »an advantage 
R*s'illi (DH does not score 

[On Penal ly:R. R'i^t*va1 ^inen-Minor 
HP6 »an advantage 
Resulti UPG does not siore 
PPI 9 WO aimed tiae 

fnn Penalty! C.Siapson-Hist 
Resulti No HPG advantage 

f OH Penally: C.lluddy -Hlnoi 
MI'li lart advantage 
f DH PemltyiR.firegg-rlinor 
PPI 10 m\ aurued Use 

VPG (vo-nn advantage 
B?siitli V|ig does not store 
PPI II m\ armed ttie 
VITj ian advantage 

PpmiIIi HPG does not store 

Hlti an rued tlte 

I DM PunjItyiUM-lyHinor 
Rt'viltt WPG does not sioi e 



s ill W:0f» 

0 for ?: 1 1 Via j«r ,('i>«t>osi te 
Starts at W:0S 

1 lor I: OB Ivo-ian tine 
Starts at 10:15 

I for 0:38 Hajor,Coiposite 

Starts at 18:53 

Ends at 19:55 

0 for 1:03 Hajor ( Coaposite 



Starts a Ot52 

Starts at 0)5? 

Starts at h»9 

0 lor 0:?/ Opposite lite 

Starts at hi? 

Starts at 2i38 

0 for tiH Wo-Han liae 

Starts at 2t39 

End at 2)52 

0 for 0:H CoiposiU tite 
Starts at 3:13 
Ends at 4:30 

0 lor 1: 19 Omposile liae 

Starts at 3:3(1 
Starts at 9:38 
Ends at U:3i| 
0 for 2)00 Ccipostle 

Starts at Hit/ 



Starts at t5t02 

Starts at 15*02 

Starts at 1 6 1 33 

0 for 1 1 3 1 Composite Uie 

Starts at Ui33 

Ends at 17:0? 

0 for 0i29 Tvoaan tiae 

Starts it I7i03 

Fnds at 10;33 

0 lor lt30 CoiposiLe 

Starts at 13:44 
Starts at I9H4 
Ends at ?O;f)0 
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s i s : 



Winnipeg Jets 



Edionton Oilers 



Pn I 0 2)00 orip ian t i «e 
PPI 2 O il I!) one-im U*p 



PPI I 0 ■ ? 1 00 imp-Mil tin- 

PI'I ? o-?i00 onn i4o tiie 



m 3 I Oi 39 tvo-ian Wnt PI'I 1 0 1: 1 ? nm'-ian t i «t> 



PIM 0 h 17 onp-ian tiip PPI 5 0-2HI lajoi-tiie 
PPt 5 Q-?tOO one-ian tine PPI 6 |-||0B Uo-ian tiie 
Pfl (. 0 2:00 one ian tiie PPI 6 1 -Oi 38 iajor-U»e 



Pn 8 0 - 1 1 19 Ivo-ian tiie PPI 8 0 - 1 1 IS one-ian tiie 

PTI 8 0-OiH onp-iin lisp 

PI'I 9 0-?iOO onnan liip 

PPI 10 0 1)31 one-ian tiie 

Pli II 0 0t?9 Ivo-ian tiie 

PI'I 11 0-U3O one-ian tiie 

PI'I I? 0 0: 16 one -i an tiie 



PTI 3 O lt2l one-ian lite 



PPI \ 0-2iOQ one ian tii>>. 



PPI / .0-0:?/ one-ian tiie 



PPI 7 0-1)0] lajoi-tiie 



i : ; 



r :::::: t:::i:n:3« 



M»h 0 - 1 5i 4 R One-ian tiit> 
I ?:?/ Ivonn tiie 
0- 0:00 haJor-tUe 



Totals 0 6:31 One-tan U*e 
1-1:08 Tvo-ian tine 
t - 3: *»? Hajor tiie 



I - 20 1 40 CoiihisIIp liif» 



? Mi 31 Ccuftotlle Use 
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References to related applications. 

This application is a continuation-in-part application of 
appln.SN .07/5 79/4:1,0 filed 09/07/'90, which latter application 
should be abandoned, as soon as this application is entered. 

Summary of the Invention. 

Specifically, in a convert inq device for converting a box 
score in a hockey game eventually to final statistics relating to 
composite power play, composite penalty efficiency, two-player 
power-play, two-player penalty efficiency, major power play, 
major penalty efficiency, composite hot seat, hot seat two-player 
disadvantage, hot seat major disadvantage, and earned goal 
averaqe, and wherein the final statistics are, in turn, obtai- 
nable from intermediate statistical data, an improvement will be 
described hereinbelow. 

In that improvement, the intermediate statistical data are 
identified by a combination of respective letters and/or numbers, 
and are fed into a standard calculator or computer so as to 
obtain the final statistics therefrom. The improvement is best 
understood with reference to a description, appearing herein- 
below, to be read in conjunction with the illustration of the 
accompanyinq Fiqs. 
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taqeous if a longitudinal carrWq 



It is advantaqeous if a longitudinal ca^Wqe is provided, 
and if converting means are used to obtain intermediate statisti- 
cal data from the box score, and the converting means include 
a lonqitudinal timing chart disposed in parallel with a first 
axis, calibrated along its ordinate sequentially at predetermined 
major intervals, while along its abscissa and paralell to a 
second axis perpendicular to the first axis there are denoted 
qenerally a first team, followed sequentially by a second team 
which normally opposes the first team. 

Additionally it is advantageous if tape holding means 
defininq a center axis are used. The center axis can be positi- 
oned in parallel with the second axis, and tape holding means are 
preferably adapted for carrying a plurality of at least three 
tape reels with respective differently identified tapes. 

Advantageously tape unrolling means are provided for 
unrolling at least one of the tapes from the tape holding means, 
and tape dispensing means are preferably used for dispensing the 
at least one of the tapes; additionally tape dispensing control 
means are preferably employed for controlling the tape dispensing 
means . 



Advantaqeous ly mobile length measuring means can operably be 
moved in a forward direction within 180 degrees along generally 
arbitrary moving directions from a startinq position to an end 
position, for measuring a predetermined lenqth of at least the 
one of the tapes, so as to substantially be independent of the 
movement-direction, and thus become substantially movement- 
direction independent. 
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This is so, provided that a path taken PyWhe the mobile 
lenqth measurinq means between the above-noted positions does not 
have a component in any direction opposite to the forward 
direct ion • 



It is additionally. preferable if conversion means are used 
for chanqinq the mobile lenqth measurinq means to stationary 
lenqth measuring means with respect to the carriage, and if 
marking means on the tape dispensinq means are used for marking 
chosen or other parameters on the timing chart. The tape selec- 
tion means are preferably spaced apart from, opposite to, and 
cooperatinq with the tape holding means for selecting one of the 
tapes, and the tape restraining means are preferably used for 
restraining the one of the tapes to follow a predetermined path. 



It is advantageous if cutting means are employed for cuttinq 
off the predetermined lenqth of the one of the tapes from the the 
dispensing means, and if adhesive means are employed for laying 
down and adherinq the predetermined lenqth of the one of the 
tapes onto, and to the timing chart, respectively, so as to 
extend in parallel with the first axis. 



Additionally, it is preferable if enqaqement means are 
employed between the timinq chart, and the tape unrolling means, 
and if translatory moving means are used for automatically movinq 
the carriaqe in a direction parallel to the first axis and 
relative to the timinq chart along a translation direction 
between an initial position denotinq zero tape travel, and a 
second position away from the initial position, so as to denote 
distance travelled from the initial position* 
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Preferably afleast the tape dispensing nMns, the control 
means, the stationary lenqth measuring means, the marking means, 
the tape selection means, the tape unrolling means, the tape 
restraining means, and the cutting means are contained in the 
carriaqe, so that the carriaqe can be manually moved in a 
direction parallel to the second axis, and so as to obtain a 
selected position of the carriage with respect to the timing 
chart. 



The converting means preferably use differently marked tapes 
with different respective colors. 

The tape unrolling means preferably comprise an electric 
motor rotatably attached to the carriaqe, and define at least one 
motor axis substantially parallel with the second axis, at least 
one of the tape reels can be coupled to the motor, and tape 
quiding means are provided to guide the one of the tapes along a 
predetermined path within the carriaqe. 

The cuttinq means comprises preferably blade guidinq means 
secured to the carriaqe, so that the blade normally passes 
throuqh the blade quiding means, and wherein a wedqe is formed in 
one longitudinal side of the carriaqe, and an exit slot is 
defined between the wedqe and a remaininq part of the one 
lonqitudinal side, and wherein blade quiding means are located 
above the exit slot, so that the at least one of the tapes can 
be passed over the qap on beinq unrolled, whereby the predeter- 
mined length is cut off from the one tape upon the blade passinq 
over the exit slot, When actuated by the length measuring means. 
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The adhesive means preferably include twcWets of ridges 
spaced apart from one another on each side of the one of the 
tapes, respectively, so as to be equivalent to respective seconds 



with corresponding ridges on the one of the tapes, so that the 
cooperating ridqes operatively mate with one another. 

The converting means preferably further comprise a mountinq 
and aliqnment frame, which can be aligned with the timing chart 
in discrete steps, and where each of the steps corresponds to an 
interval of one minute, and includes a rail parallel to the 
second axis, wherein the second axis is substantially horizontal, 
and a first travel frame is arranqed in the mounting and 
aliqnment frame, and has a longitudinal base provided with a 
bore, so that the rail can be passed therethrough, and so that 
the first travel frame is slidable alonq the rail in a direction 
parallel to the second axis. 

The lonqitudinal base of the the first travel frame prefe- 
rably includes two outside arms extendinq in parallel opposite 
one another, and in a direction away from the lonqitudinal base, 
and at r.iqht anqles thereto, and preferably further includes a 
second travel frame nestled between the outside arms, which is 
slidable therebetween in a direction substantially parallel to 
the first axis. It is advantaqeous if the second travel frame 
includes the tape dispensing control means in the form of a 
numeric key pad provided with at least ten actuatinq keys, at 
least a four diqit display, and a plurality of function buttons 
providinq at. least for offset-, length-, reset-, and start- 




in >e, and the timinq chart preferably includes ridges on a 
front surface thereof spaced from one another, and cooperating 



modes . 
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The tape selection means preferably comprWe manually 
actuatable quide means for selecting the one of the tapes, and 



The tape holdinq means are advantageously provided with a reel 
holder mounted on the carriage, and being adapted to hold a 
plurality of tape supply reels, and wherein the guide means 
substantially define a first plane, and include a U-shaped 
bracket having arms extending therefrom in parallel with, and 
opposite to one another, and formed with horizontally aligned 
openings, respectively. 

It is further advantaqeous if a manually operable reel- 
selector bar extending substantially at right angles to the plane 
of normally actuatable quide means extending from an 'interior of 
the carriage is provided, and wherein the side opposite to the 
one side is formed with a longitudinal guide slot, and with a 
plurality of reel-identifying indents communicating with the 
horizontal guide slot, and extending at right angles thereto, and 
wherein the plurality of indents correspond to a plurality of 
respective tape-carry inq reels, and the longitudinal quide slot 
extends in a direction parallel to the second axis. Advantage- 
ously a tape-movinq or reel selection shaft, or ree 1 - coupl ing 
means carrying shaft is provided which has a polygonal cross- 
section on a center portion thereof, and fits into the openings 
of the two arms of the quide means, respectively, and carries 
reel-coupl inq means slidably connected to the reel-selection 
shaft along an axis thereof parallel to the second axis for 
positioning the reel-coupling means along an axis thereof 
opposite a selected one of the reels, 



drive wheels for moving the carriage forwardly or rearwardly. 
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whereby the selected one of the one of th™ tapes is auto- 
matically movable in a direction parallel to the first axis, 
until the one of the tapes reaches the tape exit slot formed in 
the carriage, and thereafter is movable by the control means, 
until the predetermined Jenqth ot offset is reached, and is 
adhesively superimposabl e by means of the cooperating and matinq 
ridges onto the timing chart at a desired location of the one of 
the tapes. 

The. carriaqe preferably comprises first and second axles or 
shafts coaxial with the tape-moving shaft, and the shaft of the 
drive wheels, respectively, and so 1 eno id-ac t ua t ab 1 e first and 
second clutch brake assemblies are preferably coaxial with the 
tape movinq shaft, and the shaft of the drive wheels, respec- 
tively. 



The plurality of tapes preferably includes four tapes, and 
wherein the polyqonal cross-section is preferably a square 
cross- sect ion which has four sides corresponding to the four 
tapes, respectively. 

The one side of the carriaqe preferably comprises a floor, 
and wherein the tape restraininq means preferably comprises an 
elastomeric pressure pad generally juxtaposed with a portion of 
the floor, and part of the exit gap, and the one of the tapes 
can be passed through the exit slot. 

The lenqth measuring means preferably has a generally 
lonqitudinal shape, and preferably includes a piezo-elect r ic or 
maqnetic transducer having an input, a pulse shaper having an 
input for accept ing jThe^uTput of'^the transducer, a counter 
havinq forward-or backward switchable modes, and havinq a first 
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lq the output of the transducW , 



n 

input for accepting the output of the transducW , a second input 



thereof being connected to a groundable reset switch for reset- 
ting the counter to zero, a binary-to-digital converter accepting 
on an input thereof the output of the counter, and displaying the 
latter-named output, and means for actuating the cutting means 
upon the counter, operating in the backward mode, having reached 
the predetermined count. It is advant aqeous t if the length 
measuring means had a longitudinal shape, and is provided with a 
least two qui de-posts on an input end thereof, and wherein the 
one side, of the carriage formed with the exit- slot includes a 
fixed- location transducer havinq an output end of a stylus 
connected with an input thereof, and the stylus is in operative 
contact with the ridqes of the timing chart, the fixed-length 
transducer beinq additionally formed on an output end thereof 
with two recesses matinq with respective of the latter-named 
guide-posts for being snapped thereinto, and wherein the length 
measuring device is formed with an input for accepting an output 
of the fixed-location transducer, whereby, upon the output of the 
fixed location transducer beinq connected to the input of the 
truncated length-measuring means, and upon the guide-posts being 
snapped into respective of the recesses, the 1 ongitud inal. shape 
becomes connected to, and rigid with the carriage of the conver- 
ting device, so that the mobile |m*o b i le] length measuring means 
becomes a fixed-location length measurement means with respect to 
the carriage. The moving means preferably comprise an actuatable 
electric motor provided with a pulley, and rotatably secured to 
the carriage, and belt-and/or chain means enqaqeable with the 
motor, and with the first and second shafts, respectively. 
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The carr^Je is ad vant aqeousl y proviSj|l with achua table 
brake and clutch means selectively acting as brake or clutch, 
respectively, whereby each of the brake and clutch means can be 
actuate ted to be positively coupled to each of the axles, 
respectively, or be f r ee-wheel inq . 



The . carriage further advantageously comprises a drive 
solenoid having a housing, a plunqer substantially resting in the 
housinq, but having one end thereof disposed outside of the 
housing, a restraininq spring extendinq between the housing and 
the other end of the plunger, a ball-joint coupling having one end 
joined to the one end of the plunqer, a sp lined shaft joined to 
the other end of the plunger, a substantially cylindrical housing 
riqid with the drive solenoid, and havinq an end friction surface 
thereof facing away from the solenoid, a brake/clutch disk 
having a splined bore, so as to be slidable on the spl ined shaft, 
each lateral side of the brake/clutch disk having a clutch- 
friction surface, a timing-belt pulley havinq a friction surface 
facing one of the friction surfaces of the brake/clutch disk, and 
having an outwardly extending driving shaft attached thereto, 
whereby, on the solenoid being energized, the friction surface of 
the pulley engaqes the one friction surface of the brake/clutch 
disk, so as to be coupled thereto, so that the drivinq shaft is 
drivable, while, on the solenoid becoming de-energized, the 
restraininq spring retracts the plunger, so that the other 
friction surface of the brake/clutch disk is coupled to the end 
friction surface of the housinq, and so that the pulley and its 
drivinq shaft become free-wheeling. 
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It is fur^^r advantageous if a 1 eng tiB^easur emen t means is 
provided with a piezo-elec tr ic or maqnetic transducer having an 
input, a pulse shaper having an input for accepting the output of 
the transducer, a counter havinq forward- or backward switchable 
modes, and havinq a first input for accepting the output of the 
transducer, a groundable reset switch for resetting the counter 
to zero beinq connected to a second input of said counter, a 
binary-t o-diq.it al converter accepting on an input thereof the 
output of the counter, and display means for viewing an output 
of the converter. 



Brief description of the drawings. 

The invention will be better understood in referring to the 
accompanying drawings, in which 

Fiq. 1 shows a plan view of a typical timing sheet, prior to 

use ; 

Fig. 2 is a fragmentary cross-section of the timing chart of 
Fiq. 1, which is enqaqed with a cross-section of a representative 
tape, accordinq to the present invention; 

Fiq. 3 is a fragmentary plan view of the apparatus, 
according to the present invention; 

Fig. 3A is an enlarged view of Fig 3; 

Fiq. A is a sideview of the arrangement shown in Fig. 3; 
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Fiq. 6 is^rplan view of a longitudinal carriage , and 
corresponds to Fiq. 1, but with its top cover removed, 



Fiqs. 6A and 6B show a cross-section of a de-activated, and 
activated solenoid, respectively, 

Fiq. 7 is an isometric view of a clutch/brake; 

Fiq. 8 is a left side view of the clutch/brake of Fiq. 7; 

Fiq. 9 is a schematic view of the clutch/brake of Figs. 7 & 
8, with the driving solenoid enerqized; 

Fiq. 10 is a schematic view of the clutch/brake of Figs. 7 & 
8, with the driving solenoid de-energized; 

Fiq. 11 is a schematic diagram of a length measurement- 
sensor, or digital planimeter, according to the present inven- 
tion; 

Fiq. 12 is a perspective view of the diqital planimeter, 
whose block diaqram is shown in Fiq. 11, 

Fiq. 12A is a perspective view of a front end of a digital 
planimeter similar to that of Fig. 12, except that it plugs into 
a stationary transducer assembly provided in the carriage, 
according to the invention; 
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Fiq. 13 ^pust rates the various path^^he diqital plani- 
meter, accord.lnq to the present invention, can traverse, without 
its reading being influenced thereby; 



Fiq, 14 is a block diaqram of the drive and control unit 
according to the present invention; 

Fiq. 15 is a flow chart for the OFFSET mode operation, 
accordinq to the present invention; 

Fig. 16 is a flow chart for the LENGTH mode operation, 
according to the present invention; 

Fig. 17 is a portion of a marked- up timing chart, accordinq 
to the present invention; 

Figs. 18 , 18A, 18B, 18C, 18D and 18E show examples of the apparatus 

is use, in plan view as in Figure. 3. 

Description of the preferred, embodiments. 

As has already been pointed out, it is an object of this 
apparatus, according to the present invention, to analyze 
specific aspects of the present game, in this instance ice 
hockey . 

This is done in order (1) to rate a selected team based on 
its performance in different aspects of the qame, and (2) to rank 
the team accordingly, such as by the sum of the different aspects 
of <1). 
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Ref err inq^JSw to Fiq. 1, there will b^Jbeen a typical timing 
sheet or chart 20, prior to beinq used. On its ordinate, as seen 
in this Fiq,, there are shown periods of the game, i.e. periods 
into which the qame has been subdivided, while on its abscissa, 
there may be shown two columns, for teams normally opposing one 
another, such as teams A and B, when that chart is in use. 



Fiq. 2 shows a cross-section of the chart - 20, where its 
front surface is shown to be formed with a plurality of ridges 
22. Matinq with the ridges 22 is a special tape 29, formed with 
ridqes 22* on each side, which mate with the ridges 22 on the 
front surface of the timing chart 20, though only one set of 
ridqes 22' mate with other ridges 22 at a given time. 

Fiq. 3 is a fragmentary plan view of the apparatus, with its 
cover on, accordinq to the present invention, while Fig. 4 is a 
side view of the apparatus, as already shown in the fragmentary 
plan view in the Fiq. 3. To the timinq chart 20 there will be 
seen attached a mountinq or aliqnment frame 34. Holes 21 are 
provided at both ordinates of the timing chart 20 at periodic 
intervals, correspondinq in real time to intervals of one sec. 
Corresponding bores 21' are provided in the mounting or alignment 
frame 34, and the mountinq or al iqnment frame 34 is attached to 
the timinq chart 20 by means of pegs 27 at inteqral minutes 
lines. Near the top of Fig. 3 there is shown a U-shaped attach- 
ment and aliqnment bar 38, also mounted on the mountinq and 
alignment frame 34. Outer members 44 of the U-shaped bar 38 are 
not visible, since they are mounted within the aliqnment frame 34 
in such a fashion as to permit the U-shaped bar 38 to be spaced 
from the mountinq and alignment frame 34. Members 40 pointing 
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away from a fiW (horizontally movable) tfcvel frame 35 are 
joined by a horizontal ly extending member 41- to complete the 
U-shaped first travel frame 35. A second travel frame 36 is 
nestled within the members 40, and is slidably arranged within 
the first travel frame 35. 

The member 41- of the first travel frame 34 is provided with 
a (non-illustrated) bore, so that the alignment bar or rail 38 
can pass therethrough, so as to make the first travel frame 35 
slidable on the bar 38. 



The second travel frame 36 is provided with tape dispensing 
control means, such as a key pad 28, on which there. are arranged 
10 numeric keys denoted from "0" to "9". Also arranged on the 
second travel frame 35 is a minature display 32. 

A plurality of function buttons 30' to 30"" are also 
arranged on the second travel frame 36, provided with corres- 
ponding display lights 37' to 37"" disposed next to the corres- 
ponding function buttons. (Please note that for the sake of 
clarity only key representative buttons have been shown, so as 
not to "overload" the drawing.) Above the miniature display 32, 
as seen in Fig. 3, there are arranged tape selection means, such 
as a tape selector mechanism, of which only a longitudinal slot 
48, and a tape selector knob 45 movable therein are shown, which 
items will be discussed later. Downwards of the longitudinal slot 
48 "marking means" in the form of two additional and smaller 
"marking slots" 46 are provided. 
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Throuqh flatter it is possible to^rk-up the longitu- 
dinal timing chart 20 by means of marking instruments, such as a 
pencil or a pen, when the carriage is suitably positioned on the 
timing chart 20. 



Fig. 3A is an enlarqed view of Fig. 3, while Fig. 4A is a 
qeneral sideview of the arrangement shown in Fiq. 3, but also 
showing the relative locations of the two travel, frame, and of 
the attachment and aliqnment frame, according to the present 
invention. 



Fiq. 5 is also a sideview of the apparatus, according to the 
present invention, but with its side cover removed. From Fig. 6, 
described later, it will be seen that the arms 102, form guide 
means 50 in the form of a fork or U-shaped bracket. 

That fork partly encircles the tape dispensing wheel 31. 
From guide means 50 the assembly leads to^r t ical 1 y ascending 
and bent tape-selection shaft 44 and therefrom to a shifter 
guide 43. The shifter quide 43, as seen in Fiq. 5, is secured to 
the frame 64 of the carriage, and is provided with detents. The 
shaft 44 ends up in a free end capped with a tape selector knob 
45. Linear bearinqs 42 and 42 f urqe the tape selection shaft 44 
leftwards, i.e. towards the carr.iaqe frame 64, so that the tape 
movinq shaft 44, when moved by its top knob 45 within the 
lonq.itudinal slot 46 (shaft 44 pointing here into the paper, or 
outward therefrom) leftward or riqhtward, and towards and into a 
selected indent 49 extendinq at riqht anqles thereto, tends to 
stay there, until the reel or tape selection knob 45 is shifted 
again to another tape 33. 
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Selection of a tape is accomplished by tape selection means, 
namely by the afore-described guide means 50. Each of the arms 
102 is provided with a polygonal, preferably square hole or 
openinq 104, throuqh which there passes a generally polygonal, 
and preferably square and stationary reel-moving shaft 56. 

It will be seen that the tape dispenser wheel 31, formed 
with ridges equivalent to those in a representative tape 29, will 
enqage a representative tape reel 33, even when shifted on its 
usually square reel-moving shaft 56. (While the Jr eej^moving shaft 
56 is square, its continuation 76, beyond the fork-carryinq 
portion, is round.) 

The aligned arms 102 can horizontally slide, as best seen in 
the followinq Fiq. 6, on the reel-moving shaft 56, and are 
additionally supported by a generally stationary support -shaft 
55. The gear wheel 31 can then be positioned opposite a selected 
one of the reels 33* -33"" by operating the tape select inq knob 
45. 

fiq. 6 then is a plan view of the present invention, but. 
with its top cover removed. It will be seen to contain a lonqi- 
tudinal carriage 23, with its top cover removed, carrying tape 
dispensing means, such as reel holder 63, on which there is 
located the tape-dispenser 25 adapted, in turn, to carry a 
plurality of tape reels 33 f to 33"", and other equipment. 
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It will b^ppeen that the tape dispens^^ wheel 31, formed 
with ridqes equivalent to those in a representative tape 33, will 
enqaqe a representative tape 29, even when shifted on its usually 
square reel-movinq shaft 56. 



The additional equipment is primarily converting means, or 
converting apparatus, for obtaininq the intermediate data from 
the statistical data. These are the tape holding means, such as a 
tape holder 25, so that its center axis or axle is positioned in 
parallel, with the second axis of the timing chart 20. 



The tape holder 25, is, in turn, adapted for carrying at 
least the already mentioned tape reels 33* to 3.3"". The latter 
carry corresponding tapes 29 1 to 29"*, which are differently 
identifiable, respectively, such as by separate colors. 



Also provided are tape unrollinq means, wherein a represen- 
tative tape 29 (embodyinq, for this example, one of the tapes 29' 
to 29""), moves in translation, so as to unwind that tape 29 from 
a representative reel 33. The represenative tape 29, in turn, is 
driven by reel coupling means, such a as toothed wheel 31 in 
engagement with the representative tape 29. The tape dispensinq 
or translatory movinq wheel may be, for example, located on the 
same shaft as one clutch /brake, i.e. on shaft 76. 
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The t ape ^Jspensinq or moving means,^PI has already been 
outlined, is preferably implemented as a toothed wheel or gear 
wheel 31 havinq ridges 22, in contact with corresponding ridges 
22' of a selected (representative) tape 33. The gear wheel 31 
therefore has ridqes, or teeth, desiqned to mesh with other 
ridqes oh the tape 29; it is, in turn driven by an endless chain 
or belt 66, which is in operative contact with a pulley 81 of an 
electric motor 60, havinq a shaft 61*. 

Upstream of the tape dispensing wheel 31 there are provided 
second tape quiding means, such as tape guides in the form of 
brackets 90, so that the tape 29 is quided alonq its path along 
the floor of the carriaqe 23 without curling upwardly. 

Further downstream there is provided an exit slot 98 in the 
floor of the carriaqe, so that the tape 29 can pass therethrough 
in an orderly manner. 

The exit slot 98 is bordered upstream -by a wedge 91, 
permittinq the tape 29 to slope downwardly. Further downstream, 
and beyond the exit slot 98 there are provided tape restraininq 
means, such as an elastomeric pressure pad 88, whose task it is 
to prevent the tape 29 from passinq throuqh the exit slot 98 in 
an upwardly direction. Above the exit slot 98 there are provided 
cutter means, includinq blade guide means 91, which houses the 
solenoid 70, and therebelow a blade guide 94, as well as a 
retractable blade 92, which latter includes the cutting means, 
i.e. it serves to cut off a predetermined length of the tape 29. 
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The blade 92^ conmmand- ac t uat ed . AdheWve means are also 
provided, i.e. the rape 29 with its ridqes 22' is then shifted 
onto the timinq chart 20. 

Thus its ridqes 20 mate with the ridqes 22' on the tape 29, 
and stay put, thus imp] ement.inq both the aforesaid adhesive 
means, and the enqaqement means between the timinq chart 20 
and the tape unrollinq means. 

Upstream of the exit slotj^o} but below the representative 
tape 29, provision is made for a transducer assembly 83, mounted 
on the floor of the carriaqe, which includes a stylus 100, makinq 
in turn contact with the tape 29 passinq therebelow, and is 
feedinq a piezo- or maqnetic-transducer 102, which is, in turn, 
followed by a pulse shaper 114. 

As can be seen from Fiq. 5, the transducer assemby 83 is 
provided at its output with two slots 122, serving as a non- 
conductinq receptacle. Still further upstream beyond the trans- 
ducer 83, and still below the representative tape 29, there is 
provided a pair of drive wheels 51 and 53, which wheels come into 
play when either the OFFSET or LENGTH mode operations are 
sel ected 



Fiqs. 6A and 6B show a cross-section of de-activated, and 
activated solenoids, respectively. A plunqer/shaft 78 is normal- 
ly, in the de-activated state of the solenoid 70, held back by a 
restrainer sprinq 72 secured between the soft-iron armature 74 
and the solenoid-housinq 71. 
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When the aWeno.id 70 As activated, anWF ectro-maqnet i c coi l 
77 tirqea the solenoid 70 to make contact therewith, go as to 
extend the p 1 unqe r/ aha f t. 78 outwardly* 



The solenoid 70yfTrTco r po r a t. ed into el ec tronmagnet ic clutch 
roeana, and respective parts of e 1 ect romaqnet. ic clutch/brake means 
are shown in Tiqs. 7 and 8, while the operation of a typical 
clutch/ brake is clearly illustrated in Fiqa. 9 and 11), !' . 9 
shows a clutch brake with the drive solenoid de-enc rg l zed , whilcj 
10 shows it with the solenoid enerqized. 

A typical c 1 utch/hrake is composed, as shown in Figs. 9 and 
10, of a Adenoid 70 Vtavinq a retractable p 1 unq g i / alio f t 78 with a 
a pi ined shaft 7 9 extend.inq t. herefrom outwardly. The p 1 unger /shaft 
79, in its enerqized mode, i a encircled by a cylindrical housina 
71 rigid with the solenoid 70, followed by a first abutment disk 
69, which hno an end friction surface 00 f'acinq away from the 
uolenoid 70. 

The first abutment disk 69 in followed, in turn, by a 
brake/clutch disk 73, which also has a aplined bore, eo that it- 
can only slide on the spl ined shaft, portion 79. Each lateral side 
of the brake/clutch di^k 73 has e friction clutch surface, and 
the brake/clutch disk 73 is followed by a second nbut moot disk 
84, which generally corresponds to the* first abutment disk 69, 
but which ha a a smooth bore, so as to he rot at able on the shaft 
portion 79. An end surface thereof, facing away from t tie soleno- 
id, .is then followed, in turn, by a t iming-he 1 t pulley (11, 
locked, when t tie clutch io engaqed, with t he second abutment diak 
74, which has t in turn, in that mode, a drivable shaft 76. 
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When the solenoid 70 is enerqized, the brake/clutch disk 75 
is forced to be in contact with the timinq belt pulley 31, and it 
is therefore enqaqed, so as to drive the output, shaft 76; when, 
however, the solenoid 70 is de-enerqi zed , the brake/clutch disk 
73 is forced aqainst the friction surface of the first abutment 
disk 69, and the pulley 31 is free-wheeling; as shown in Figs. 5 
and 6, a clutch/brake is used in two places. One location is to 
couple power from the gear motor 60 to the drive shaft 76', and 
the other location is to couple power from the same gear motor 60 
to the shaft 76 coupled to the tape dispensing wheel 31. In an 
alternate embodiment the two abutment disks can be omitted, 
provided that suitable replacement friction surfaces are provided 
on the components adjoining the brake/clutch disk 75, an end 
surface of the solenoid 70, and an end surface of the timing belt 
pulley facing the solenoid. The gear motor 60 is coupled to the 
clutch/brakes 52, 54 via timing belts 66, as can be seen from 
Figs. 5 and 6. The operation of the tape dispensing unit 25 
requires that either the drive wheels 51 and 53 are powered, 
while the tape dispensing wheel 31 is stationary (i.e. Offset 
mode), or that the drive wheels 51 and 53 are powered in 
synchronism with the tape dispensing wheel 31 (i.e. Length mode). 
Since this action is under micro-controller control (see Fig. 
14) , an electronically controllable clutch is operationally 
required to selectively engage the tape dispensing wheel 31. A 
clutch, however, is not operationally required on the drive wheel 
shaft, since the drive wheels are energized in either mode. 
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Considers 



of the insidious effect 




f inertia, however, 



dictate either an elaborate speed control to slow the motor 60, 
when approaching a destination, or the introduction of an 
electronically controlled brake, large enough to guickly dissi- 



A third and better solution, i.e. the one adopted here, uses 
identical clutch/brakes as interfaces between the qear motor 
drive and both the shaft 76 driving the drive wheels, and the 
shaft driving the tape dispensing wheel. 

An almost instantenous stop is required when the destination 
is reached to limit overshoot to less that one half a unit timing 
step. This is achieved on both axles by first of all selecting a 
relatively slow speed of motion and tape dispensing for the tape 
dispenser . 

The speed is limited to 25 mm/sec or less by a judicious 
choice of gear reduction in the gear motor 60. Thus the linear 
inertia of the tape dispenser is minimal, even though its weight 
is substantial. By using liqht weight drive wheels, the inertia of 
the drive wheel/drive wheel shaft is kept low. The inertia of the 
motor armature and qear train, along with the timing belts and 
pulleys, however, is substantial. If clutches can be used to 
isolate these elements from the shafts driven by them in a small 
instant of time - a few milliseconds - the hiqh inertia compo- 
nents can slowly coast to a stop. 

The inertia! enerqy is dissipated in component friction, 
while having no effect on the driven shaft or shafts. 



pate the considerablefrotatin 
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But if the cjj^ch can also serve as a br^^, which is 
applied to the attached shaft at the same moment as it isolates 
the shaft from the drive, the low inertia! energy of the shaft 
and its attachments is very quickly dissipated in even a small 
brake element. This is the operational nature of the clutch- 
/brakes herein described. 

A low inertia brake/clutch disk 73 is forced through an 
abutment disk 75 against the side of the timing belt pulley 61 
drivinq the output shaft 76, when the solenoid is energized. 
When de-energized, the afore-mentioned restraining spring 75, 
which is inteqral with, or is connected to the plunger, shuttles 
the same brake/clutch disk 73 back a small distance to force it 
aqainst a stationary friction surface of the abutment disk 69, 
where inertial enerqy is converted to heat by virtue of kinetic 
friction, thus dissipating the inertial enerqy. 



Turning now to Fig. 11, that Fiq. will be seen to show a 
block diaqram of a digital planimeter. A stylus 100 is its input 
sensor, followed by a piezo- or magnetic pick-up 102, which is in 
turn followed by a pulse shaper 114. The latter three items, 
instead of filling a lonqitudinal shell or chassis, can alter- 
nately be combined to form a stationary transducer 83, which is 
mounted on the carriage 23, as shown in Figs. 5 and 6, and which 
is formed with recesses 122, into which can be pluqged the pluqs 
120, shown in Fiq. 12A. A separate output assembly 103, as can 
aqain be seen from Fiq. 11, includes a BCD counter 115, a 
qrounded reset button or switch 116, one free end of which is 
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connected to a reset lead 105, which, in turnTfeeds the counter 
115. Upon the reset lead 105 being grounded, the counter 115 is 

reset- to a count zero. 

The counter 115 is f oH owed by a BCD 7 segment converter and 
driver 118, itself f ed by the counter 86> Jhe of ^ 

counter 115 feeds the previously mentioned minature display 32. 
The outward appearance of the digital planimeter is shown in Fig. 
12. The physical shape of the output assembly 86', i.e. a 
truncated length measurement means, is shown in Fig. 12A, 
comprising substantially a longitudinal cylinder, which at its 
input end is fitted with two prongs 122, designed to be plugged 
into the slots 122 of the stationary transducer assembly 83. 

The output assembly 86', when p]uq()ed into the transducer 
assembly 83, then constitutes a fixed length measurement means 
86. The output, assembly 103 will then be seen to constitute 
conversion means for changing a previously mobile length measure- 
ment means to stationary length measuring means. The afore- 
described length measurement means will pick up only .. bumps „ with 
its stylus 100, i.e. the ridges of the tape 29. 

Such a design of length measurement, means, i.e. of a digital 
planimeter, has the advantage particularly noteworthy in this 
application, that it can generally advance in a forward direction 
without, incurring any change in the length measurement detected. 
This is illustrated in Fig. 13. Here a distance »d» is measured 
via paths A, B, C and D. Only path D, which has a reverse 
position and velocity component, would provide a misleading 
indication. 
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In operation, the mounting and aliqnment frame 34 is placed 
on the timing chart 20 so that its two attachment pegs 27 are 
inserted into the appropriate holes 21 in the timing chart 20. 
Next the Starting Point, or first travel frame 35 is slid on the 
rail 38 of the mountinq and aliqnment frame 34, and shifted to 
the desired location on the timing chart 20. A second travel 
frame 36 is then slid between the rails 40 of the first travel 
frame 35 so as to be moved upwardly. If the operation is simply 
to make an accurate pen mark, the OFFSET button is pressed, and 
the OFFSET indicator will light up. 

Then the desired number of steps, i.e. seconds, of OFFSET 
are entered using the keys 30 of the manual keypad 28. (If an 
error is made, the RESET button is pressed, and the procedure is 
started again.) When the desired OFFSET appears in the display 
unit or miniature display 32, the START button is depressed. At 
this point, the second travel frame will automatically move a 
distance corresponding to the number of OFFSET steps, i.e. 
seconds, desired. 

Now a pen can be used in one of the side windows or marking 
slots 46 to make an accurately placed mark on the timing chart 
20. If tape were to be dispensed from this OFFSET starting point, 
the L ENGTH KEY would be depressed, and the LENGTH MODE indicator 
would light . 

Now the desired tape length, using the numeric keypad 28 is 
entered. The shift or tape selection knob 45 is now used to 
select the desired tape color or reel, and then the START button 
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is aqain depressetj^At this point the second ^ v el frame 36 
moves forward the desired amount, while laying down the desired 
length of tape in the desired location. 



Fig. 14 i g a block diagram of the drive and control 



means of 



the present invention. Its operations are controlled by a 
micro-controller 110, A read-only memory (ROM) controls its 
operation according to an OFFSET flow chart, shown in Fig. 15, 
and according to a LENGTH flow chart, shown in Fig. 16. Reverting 
to Fig. U, after the desired OFFSET mode, or LENGTH mode have 
been selected, they are entered into the (numeric keypad 28 by 
pressing the corresponding buttons. 

As in the aforesaid motors the carriage 23 is required to 
travel to its selected location; in these modes the motor driver 
stage then drives the D.C. gear motor, until the binary distance 
counter, which is fed by the transducer making contact with the 
timing chart, signals via the pulse shaper that in decrementing 
the count, zero has been reached; this information is passed in 
decoded form on to the micro-controller via an OR gate and an 
inverter. Concurrently that information is also fed to the LCD 
display via the LCD drivers, and to the solenoid via the 
solenoid driver. The solenoid then acts on the cutting blade 92 
for cutting off the tape. During this time the magnetic clutch 
acting on the tape dispensing wheel 31 has also been activated. 
When, however, only driving wheels 51 and 53 are to 
be activated, only the magnetic clutch leading to the drive 
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Fiq. 15 show^^self explanatory OFFSET chart. First 

the OFFSET start button is depressed, and the OFFSET indicator 
set. The numeric keypad is then set, the display in the LCD 
indicator is read, and copied into the binary distance counter. 
After the START button is depressed, the drive-wheel clutch is 
set to zero. (In the event the START button has not been depres- 
sed, or is malfunctioning, the device returns to its earlier 
mode. Subsequently the DRIVE-WHEEL clutch is set to DRIVE, and 
the TAPE-DISPENSING clutch is set to zero. The motor is started, 
and if ah INTERRUPT signal has been received, the DRIVE-WHEEL 
clutch is set to BRAKE. The OFFSET indicator is then reset. 

Fiq. 16 shows the LENGTH flow chart, which is, in fact, also 
self-explanatory. Initially the LENGTH start button is depressed, 
and the LENGTH indicator set. The numeric keypad is then set, and 
the display in the LCD indicator is read, and copied into the 
binary distance counter. After the START button is depressed, the 
DRIVE-WHEEL clutch is set to DRIVE. (In the event the START 
button has not been depressed, or is malfunctioning, the device 
returns to the mode in which the binary distance counter is 
displayed). Subsequently the TAPE-DISPENSING and DRIVE WHEEL 
clutches arejls^set to BRAKE. The motor is started, and if an 
INTERRUPT siqnal has been received, the DRIVE-WHEEL clutch is set 
to BRAKE, so that the motor is stopped, and a pulse to the 
TAPE-CUTTER solenoid is sent to start cuttinq of the tape. The 
LENGTH indicator is then reset. 

Fig. 17 shows how the results of a particular game are used. 
Procedure for plotting goals. 
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A. The mounting and alignment frame 34 is placed onto the 
timing chart 20 with reference marks at 3 minutes. The first 
travel frame 35, holdinq the second travel frame 36 is moved 
horizontally to the desired position. The OFFSET button is 
depressed, »19« ig entered, and then the START button is depres- 
sed. A pen is used to make an appropriate mark through either of 
the pen slots 46. 

B. Thereafter the mounting and alignment frame is placed at 
4 minutes. The first travel frame 35, holding the second travel 
frame 36 is emplaced and moved horizontally. 

The OFFSET key is depressed, "25" is entered, and then the 
START key is depressed, and the timing chart 20 is marked, 
pushinq a pen through one of the slots 46. 

C. Then the mounting and alignment frame is placed at 7 
minutes. The first travel frame 35, holding the second travel 
frame 36 is emplaced and moved horizontally. The OFFSET key is 
depressed, "7" is entered, and the the START key is depressed, 
and the timinq chart 20 is marked, pushing a pen through the 
other slot 46* 

Procedure for plottinq penalties. 

Points 0 & E. The mounting and alignment frame 34 is placed 
at 2 minutes. The first travel frame 35, holding the second 
travel frame 36 is emplaced and moved horizontally. The OFFSET 



68 



key is depressed ,^^1 6" is entered; then the SPfRT key is depres- 
sed; then the LENGTH key is depressed, "120" entered, and now the 
START key is aqain depressed. 

Points F & G. The mounting and alignment frame 34 is placed 
at 3 minutes. The first travel frame 35, holding the second 
travel frame 36 is emplaced and moved horizontally. The OFFSET 
key is depressed, "7" is entered, then the START key is depres- 
sed; then the LENGTH key is depressed, "300" is entered, and now 
the START key is again depressed. 



Points H and I. The same above-noted procedure is used, with 
the OFFSET key at "56", and t h e |Tl E N G T^ipy^aT^' 1 20" . 



After the entire game has been entered, hockey rules for 

<^ <y±_ 

infringements are. looked for;lthis ijy ^di b u U y Sea in more detail in 



[Section B|'6T tms app Jr icat ion . Cnanqes^inay have to be made in the 
starting and ending times of some penalties. If a penalty is cut 



short, this can be shown by crossing out the tail end with a pen, 
using the diqital pi an i meter 86, or the motorized first and 
second travel frame units 35 and 36 to assist in locating the 
appropriate points. To change the starting point of a penalty, 
the old tape is pulled off, and the new penalty is replotted at 
the correct starting point, as in the above-outlined procedures. 
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EXAMPLES OF SCORING USING APPARATUS 
OF INVENTION 



Power play for team "A" is penalty efficiency for Team "B 



With regards to "Legend" each noted situation is displayed as 

follows: 

Example A: 

Line #6: Team "A" is awarded a 2-minute power play at the 
4:10 mark of the first period. Team M B" is charged 2-minutes 
of penalty time. 

1) Place Alignment and Attachment bar to the 4-minute mark. 

2) Place tape dispenser on alignment bar. 

3) Adjust dispenser horizontally to Team "B" side. 

4) With tape dispenser at starting point frame, (4-minute 
mark) hit offset button; key in on number pad M 10 M seconds; 
hit start. 

5) Use digital tape dispenser to cut a blue tape strip from 
the 4:10 mark on timing chart for penalty time for Team "B" . 
Hit length; enter "120*' seconds on number pad for the two 
minutes of potential power play time; hit start. Cut tape. 
The one man penalty time tape for Team "B" is now on timing 
chart. Before Team "A" can score a goal, they are assessed a 
penalty of their own at 4:29. The following procedure would 
apply. Example B: 

Line #6: Team "A" is charged with a 2-minute penalty at the 
4:29 mark of the first period. 

6) Place Alignment and Attachment bar to the 4-minute mark on 
Team "A* side. 

7) Place tape dispenser on alignment bar. 

8) Adjust dispenser horizontally to Team "A" side. 
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9) With tape dispenser at starting point frame, hit offset 
button; key in on number pad "29" seconds; hit start. 

10) Use digital tape dispenser to cut a blue tape strip from 
the 4:29 mark on the timing chart for penalty time for Team 
"A". Hit length; enter M 120 M seconds on number pad; hit 
start. Cut tape. . 

JStL. 

The one man penalty time tape for Team M A M is now onjjtiming 
chart . 

11) Using pen tip, run horizontal line through Team "B" 
penalty tape strip at beginning of penalty tape strip for 
Team "A" (4:29). Using pen tip, run a horizontal line through 
Team "A" penalty tape strip at ending of Team "B" penalty 
(6:10). 

Had this sequence been the only power play time in the 
entire game, the scoring would be as follows: 

1 ) To account for Team "A M power play time using the 
planimeter , hit reset button; place planimeter at beginning 
of first penalty of game, (4:10) Team "B". Move planimeter 
down blue penalty tape strip "unit time" ridges track to pen 
line. Read planimeter. LCD now displays accrued one man 
seconds/time and composite power play seconds/time for Team 
"A" for entire game which would be 19-seconds. 

2) To account for Team "B" power play time using the 
planimeter, hit reset button; place planimeter at pen line on 
Team "A* tape strip (6:10). Move planimeter down blue penalty 
tape strip "unit time" ridges to end of tape (6:29). LCD now 
displays accrued one man seconds/time and composite power 



play seconds /time for Team "B " for entire game which would 
be 19-seconds. 

The events of this game would affect equations D,E,I,J,K,L 
and M for both teams power play. The events would effect 
equation P,Q,U,V,W,X and Y for both teams penalty efficiency. 
Example C: 1 & 2 

Line #10: Team "A" is awarded a two minute power play at the 
4:10 mark of the first period. Team "B M is charged two- 
minutes of penalty time. 

1) Place Alignment and Attachment bar to the 4-minute mark. 

2) Place tape dispenser on alignment bar. 

3) Adjust dispenser horizontally to Team "B" side. 

4) With tape dispenser at starting point frame, (4-minute 
mark) hit offset button; key in on number pad "10" seconds; 
hit start. 

5) Use digital tape dispenser to cut a blue tape strip from 
the 4:10 mark on timing chart for penalty time for Team "B". 
Hit length; enter "120" seconds on number pad for the two 
minutes of potential power play time; hit start. Cut tape. 
The penalty time tape for Team is now on timing chart. 
Team "A", having failed to score, is then awarded an 
additional two-minute power play at the 5:40 mark, or 30- 
seconds before the first two-minute power play would expire. 

6) Place Alignment and Attachment bar to the 5-minute mark. 

7) Place tape dispenser on alignment bar. 

8) Adjust dispenser horizontally to Team "B" side. 

9) With tape dispenser at starting point frame, (5-minute 
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mark) hit offset button; key in on number pad "40" seconds; 
hit start. 

10) Use digital tape dispenser to cut a black tape strip from 
the 5:40 mark on timing chart for two|ma^j^Je^lty time for 
Team "B" . Hit length; enter "30" seconds on number pad or 
remaining first penalty time; hit start. Cut tape. The two 

^ma'nj^^r^lty time tape for Team "B" is now on timing chart. 

11) Using pen tip, run horizontal line through Team "B" first 
penalty strip equal to beginning of second penalty (5:40). 

12) Uhen the two J^anj^Tsad vantage for Team "B" expires 
(6:10), place Alignment and Attachment bar at 6:00; then 
repeat step 2 through 5 using blue tape to complete remaining 
onej^a^j^^me" of second penalty (6:10 to 7:40). 

Had this sequence been the only power play time in the entire 
game, and no goals were scored, the scoring would be as 
follows: 

1 ) To account for Team "A" power play time using the 
planimeter for one man time on blue tape only; hit reset 
button; place planimeter at beginning of first penalty of 
game, (4:10) Team M B". Move planimeter down blue penalty tape 
strip "unit time" ridges track to pen line (5:40). Lift 
planimeter off timing sheet. Place planimeter at beginning 
of second blue penalty tape strip (6:10). Move planimeter 
down "unit time" ridges track to end of second blue penalty 
tape. Read planimeter. LCD now displays accrued one |man^p{j>^^ 
seconds/time for Team M A M . To account for Team "A" power play 
time using the planimeter for two man time on black tape 
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only; hit reset button; place planimeter at beginning of 
second penalty of game, (5:40) Team "B". Move planimeter down 
black penalty tape strip "unit time" ridges track to where 
black tape ends. Remove planimeter off timing sheet. Read 
planimeter . LCD now displays accrued two man seconds/time for 
Team U A M . 

Had this sequence been the only power play time in the entire 
game, and no goals were scored, the scoring would be as 
follows = 

2) Team "B" would have no power play time in this game. 
The events of this game would affect equations D ,E ,G ,H ,1 , J ,K 
L and M for Team "A" power play. The events would effect 
equation P ,Q ,S ,T ,U , V ,X and Y for Team "B" penalty efficiency. 
Example D: 

Line #4: Team "A" scores a power play goal in 25-seconds . 
Team "A" is awarded a two minute power play at the 4=10 mark 
of the first period. Team "B " is charged 2-minutes of penalty 
time. Team "A" scores a power play goal at 4:35 of the first 
period or 25-seconds into the 2-minute penalty assessed to 
Team "B " at 4:10. Team "B" penalty time ends at 4:35, when 
Team "A" scored power play goal. 

1) Place Alignment and Attachment bar to the 4-minute mark. 

2) Place tape dispenser on alignment bar. 

3) Adjust dispenser horizontally to Team "B" side. 

4) With tape dispenser at starting point frame, (4-minute 
mark) hit offset button; key in on number pad "10" seconds; 
hit start. 
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5) Use digital tape dispenser to cut a blue tape strip from 
the 4:10 mark on timing chart for penalty time for Team "B". 
Hit length; enter "120" seconds on number pad for the two 
minutes of potential power play time; hit start. Cut tape^ 
The one^an^^e^alty time tape for Team "B M is now on ^timing 
chart . 

1) Place Alignment and Attachment bar on timing chart with 
reference marks at the 4-minute mark. 

2) Place tape dispenser unit within starting point frame on 
Alignment and Attachment bar. 

3) Move dispenser horizontally to Team "B" side. 

4) Hit offset button, then enter "10" seconds and hit start. 

6) Use pen tip within pen slot in tape dispenser to make 
appropriate mark (4:35). 

Had this sequence been the only power play time in the entire 
game, and the only goal scored, the scoring would be as 
f ol lows : 

1 ) To account for Team "A" power play time using the 
planimeter for one|maTi|li^5'n blue tape only; hit reset 
button; place planimeter at beginning of first penalty of 
game, (4:10) Team "B". Move planimeter down blue penalty tape 
strip "unit time" ridges track to pen line (4:35). Lift 
planimeter off timing sheet. Read planimeter. LCD now 
displays accrued one^iianj^ec^nds/time and composite onejman^ 
seconds/time for Team M A " ( 25-seconds ) . 

The events of this game would affect equations 8 ,C ,D ,E , I , J ,K 
L and M for Team "A" power play. The events would effect 
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equations N ,0 ,P ,G ,U , V , W ,X and Y for Team U B W penalty 
efficiency . 
Example E: 

Line #17: Team "A" is awarded a two minute power play at the 
4:10 mark of the first period. Team M B" is charged two- 
minutes of penalty time. 

1) Place Alignment and Attachment bar to the 4-minute mark. 

2) Place tape dispenser on alignment bar. 

3) Adjust dispenser horizontally to Team "B" side. 

4) With tape dispenser at starting point frame, (4-minute 
mark) hit offset button; key in on number pad "10" seconds; 
hit start. 

5) Use digital tape dispenser to cut a blue tape strip from 
the 4:10 mark on timing chart for penalty time for Team "B" . 
Hit length; enter "120" seconds on^Jnumber pad for the two 
minutes of potential power play time; hit start. Cut tape. 
The one ^an^e^a^ty time tape for Team M B" is now^n^fming 
chart. Team "A" is then awarded an additional two-minute 
power play at the 5:40 mark, or 30-seconds before the first 
two-minute power play would expire. 

6) Place Alignment and Attachment bar to the 5-minute mark. 

7) Place tape dispenser on alignment bar. 

8) Adjust dispenser horizontally to Team "B " side. 

9) With tape dispenser at starting point frame, (5-minute 
mark) hit offset button; key in on number pad "40" seconds; 
hit start. 

10) Use digital tape dispenser to cut a black tape strip from 
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the 5:40 mark on timing chart for two 



ty t ime for 



Team "8" . Hit length; enter "30" seconds on number pad or 
remaining first penalty time; hit start. Cut tape. The two 
man penalty time tape for Team "B" is now on timing chart. 
Team "A" then scores a power play goal at 5=45 while on a two 
man advantage. 

1) Place Alignment and Attachment bar on timing chart with 
reference marks at the 5-minute mark. 

2) Place tape dispenser unit within starting point frame on 
Alignment and Attachment bar. 

3) Move dispenser horizontally to Team "8" side. 

4) Hit offset button, then enter "45" seconds and hit start. 

11) Use pen tip within pen slot in tape dispenser to make 
appropriate mark (5=45). 

12) Using pen tip, run horizontal line through Team "B" first 
penalty strip equal to beginning of second penalty (5:40). 

13) The two man disadvantage for Team "B" expires at 5:45, or 
when Team "A" scored at 5:45. Place Alignment and Attachment 
bar at 5:00; then repeat step 2 through 5 using blue tape to 
complete remaining one man time with starting time at 5- 
minute mark and offset at 45-seconds (5:45 to 7:40). 

Team "A" then fails to score in the remaining 1:55 of penalty 
time assessed to Team "B" at 5:40. 

Had this sequence been the only power play time in the entire 
game, and one goal was scored, the scoring would be as 
f ol lows : 

1 ) To account for Team "A" power play time using the 
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>r one jma^^T^e^on 



planimeter for one J^anjlTirrie on blue tape only; hit reset 
button; place planimeter at beginning of first penalty of 
game, (4:10) Team "B". Move planimeter down blue penalty tape 
strip "unit time" ridges track to pen line (5:40). Lift 
planimeter off timing sheet. Place planimeter at beginning 
of second blue penalty tape strip (5:45). Move planimeter 
down "unit time" ridges track to end of second blue penalty 
tape. Read planimeter. LCD now displays accrued onejjnan^^l2^£C 
seconds/time for Team "A" 3-minutes and 25-seconds. To 
account for Team "A" power play time using the planimeter for 
two/Jan^i^e^on black tape only; hit reset button; place 
planimeter at beginning of second penalty of game, (5:40) 
Team "B" . Move planimeter down black penalty tape strip "unit 
time" ridges track to where black tape ends (5:45). Remove 
planimeter off timing sheet. Read planimeter. LCD now 
displays accrued two\ ma nj seconds/ time for Team "A" five- 
seconds . 

The events of this game would affect equations 8,D,E,F,G,H, 
I,J,K,L and M for Team "A" power play. The events would 
effect equations N,P ,Q ,R ,S 9 T ,U,V,W,X and Y for Team " B " 
penalty efficiency. 
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Thus, the present invention provides an apparatus and 
method for obtaining selected performance statistics, for 
example, of one or more teams engaged in competitive hockey 
scores, by extensive manipulation of time frame statistics, 
from a game box score, generally provided by newspapers. The 
present invention achieves this manipulation automatically 
in a novel advantageous manner. 

Other modifications may be made to the present 
invention, in other related environments, without departing 
from the spirit and scope of the present invention, as noted 
in the appended Claims. 
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CLAIMS 



1 • In a converting device for converting a box score in 
hockey qame eventually to final statistics relating to composite 
power play, composite penalty efficiency, two-player power-play, 
two-player penalty efficiency, major power play, major penalty 
efficiency, composite hot seat, hot seat two-player disadvantage, 
hot seat major disadvantage, and earned goal average, and wherein 
said final statistics are, in turn, obtainable from intermediate 
statistical data, the improvement, wherein said intermediate 
statistical data are identifiable by a combination of respective 
letters and/or numbers, and are feedable into a standard calcu- 
lator or computer so as to obtain said final statistics there- 
from, comprising in combination 



a longitudinal carriage adapted to have a 1 time! chart affixed 



converting means for obtaining said intermediate statistical 
data from said box score, said converting device including Q 



parallel with a first axis, calibrated at predetermined 
major intervals, and denotable along a second axis perpen- 



seguentially by a second team normally opposing said first 
team, 

tape holding means defining a center axis, said 
center axis being posit ion able in parallel with said second 
axis, said tape holding means being adaptable for 
carry inq a plurality of at least three tape reels with 
respective differently identifiable tapes, 




thereto , 




dicular to said first axis with a first 
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tape unrol^tq means for unrolling atfcast one of said 
tapes from said tape holding means, 

tape dispensinq means for dispensing said at least one 
of said tapes, 

tape dispensing control means for controlling said tape 
dispensing means, 

mobile length measuring means operably movable in 
a forward direction within 180 degrees alonq generally 
arbitrary movinq directions from a starting position to an 
end position, for measuring a predetermined length of at 
least said one of said tapes, so as to substantially be 
independent of said movement-direction, and thus become 
substantially movement-direction independent, provided that 
a path taken by said said mobile length measuring means 
between said positions does not have a component in any 
direction opposite to the forward direction, 

conversion means for chanqing said mobile length 
measurinq means to 

stationary length measurinq means with respect to said 
carriaqe, 

marking means on said tape dispensing means for marking 
chosen or other parameters on said timing chart, 

tape selection means spaced apart from, opposite to, 
and cooperating with said tape holding means for selecting 
one of said tapes, 

tape restraining means for restraining said one of said 
tapes to follow a predetermined path, 

cuttinq means for cuttinq off said predetermined length 
of said one of said tapes from said tape dispensinq means, 
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adhesive m^^is for laying down and adf^^inq said 
predetermined length of said one of said tapes onto, and to 
said timinq chart, respectively, so as to extend in parallel 
with said first, axis, 

engagement means between said timinq chart, and said 
tape unrolling means, and 

translatory movinq means for automatically moving said 
carriage in a direction parallel to said first axis and 
relative to said timinq chart along a translation direction 



between an initial |jmd sit i onjdeno t i nq zero tape travel, and a 
second position away from said initial position, denoting 
distance travelled from said initial position, 

at least said tape dispensing means, said tape- dispen- 
sing control means, said stationary lenqth measuring means, 
said marking means, said tape selection means, said tape 
unrolling means, said tape restraining means, and said 
cuttinq means being contained in said carriage, and 

wherein said carriaqe is manually movable in a 
direction parallel to said second axis, so as to obtain a 
selected position of said carriage with respect to said 
timing chart, 

2. The converting device according to claim 1, wherein 



said convert inq means compriseldifferently marked tapes 
with different respective colors. 
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adhesi 



ve 




s for laying down and ad 



inq said 



predetermined length of said one of said tapes onto, and to 
said timinq chart, respectively, so as to extend in parallel 
with said first axis, 

engagement means between said timinq chart, and said 
tape unrolling means, and 

translatory movinq means for automatically moving said 
carriage in a direction parallel to said first axis and 
relative to said timinq chart alonq a translation direction 
between an initial position denotinq zero tape travel, and a 
second position away from said initial position, denoting 
distance travelled from said initial position, 

at least said tape dispensing means, said tape-dispen- 
sing control means, said stationary lenqth measuring means, 
said mark inq means, said tape selection means, said tape 
unrolling means, said tape restraining means, and said 
cuttinq means being contained in said carriage, and 

wherein said carriaqe is manually movable in a 
direction parallel to said second axis, so as to obtain a 
selected position of said carriage with respect- to said 
timinq chart. 

2. The convert inq device according to claim 1, wherein 
said convert.inq means comprise differently marked tapes 
with different respective colors.) 
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3. The conning device according to Wtim 1, wherein 
said tape unrolling means comprise 

an electric motor rotatably attached to said carriage, 
and defining at least, one motor axis substantially parallel 
with said second axis, at least one of said tape reels being 
couplable to said motor, and ^r £<S>^ <* 

tape guiding means to guide said one of saidftapes 
along a predetermined path within said carriage. 

4. The converting device accordinq to claim 3, 
wherein said cutting means comprisesCblade guide means 
secured to said carriage, a blade thereof normally passing 
through said blade guiding means, and wherein a wedge is 
formed in one longitudinal side of said carriage, and an 
exit slot is defined between said wedge and a remaining part 
of said one longitudinal side, said blade guiding means 
being located above said exit slot, said at least one of 
said tapes being passable over said exit slot on being 
unrolled, whereby said predetermined length is cut off from 
said one of said tapes upon said blade passing over said 
exit slot when actuated by said length measuring means. 

5. The converting device according to claim 3, wherein 
said adhesive means include two sets of ridqes spaced apart 
from one another on each side of said one of said tapes, 
respectively, so as to be eguivalent to respective seconds 
in time, said timing chartjTnclud 7 ^r gl^a "o n a front 
surface thereof spaced from one another, and cooperating 
with corresponding ridqes on said one of said tapes, so that 
the cooperating ridges operatively mate with one another. 



6. The converting device according ho claim 1, wherein 
said converting means further comprise 

a counting and alignment frame aliqnable with aaid 
timing chart infdTsTnT^Tsteps, each of said steps 
corresponding to an interval of one minute, and including a 
rail parallel to said second axis, wherein said second axis 
is substantially horizontal, and 

a first travel frame arranged in said mounting and 
alignment frame, and having a longitudinal base provided 
with a bore, said rail being passable therethrough, so that 
said first travel frame is slidable along said rail in a 
direction parallel to said second axis. 

7. The converting device according to claim 6, wherein 
said longitudinal base of said first travel frame includes 
two outside arms extending in parallel opposite one another, 
and in a direct ^"^^^sa^l ongitudinal base, and at 
right angles t h e r e-t^^7[f^^ nc ^di^ a second travel 
frame nestled between said outside arms, and being slidable 
therebetween in a direction substantially parallel to said 
first axis. 

8. The converting device according to claim {^herein 
said second travel frame includes aaid tape dispensing 
control, means in the form of a numeric key pad provided with 
at least ten actuating keys, at least a four digit display, 
and a plurality of function buttons providing at least for 
an offset mode, a length mode, a reset mode, and a start 
mode. 
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9. The converting device according to claim 1, wherein 
said tape selection means compriseTSTanual 1 y actuatable guide 
means for selecting said one of said tapes, and wherein said 
carriage includes a pair of actuatable drive wheels. 

10. The converting device according to claim 9, wherein 
said tape holding means includes a reel holder mounted on 
said carriage, said reel holder being adapted to hold a 
plurality of tape supply reels, and 

wherein said actuatable guide means substantially 
define a first plane, and include a U-shaped bracket having 
arms extending parallel with, and opposite to one another, 
and being being formed with horizontally aligned openings, 
respective] y, 

a manually operable reel-selector bar extending 
at an obtuse angle angle to said plane of said guide 
means from an interior of said carriage, and 

wherein said side opposite to said one side is formed 
with a longitudinal guide slot, extending at right angles to 
said second axis, and with a plurality of reel-identifying 
indents communicating with said horizontal q uide slot, and 
corresponding to a plurality of respective tape-carrying 
reels , 

a reel-moving shaft having a polygonal cross-section on 
a center portion thereof, fitting into said aligned openings 
of said arms, and carrying reel-coupling means slidably 
connected to said reel-moving shaft for positioning the 
latter opposite a selected of said reels, 
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whereby^^se lected one of said one said tapes is 
manually movable in a direction parallel to said second 
axis, and is automatically movable along a direction 
substantially parallel to said first axis, until said one of 
said tapes reaches said tape exit slot formed in said 
carriage, and, 

thereafter is movable by said control means, until said 
predetermined length is reached, and is adhesively super- 
imposable by means of said cooperating and mating ridges 
onto said timing chart at a desired location of said one of 
said tapes. 



11. The converting device according to claim 9, wherein 
said carriage comprises first and second axles coaxial with 
a reel-moving shaft, and the shaft of the drive wheels, 
respectively, and so lenoid-actua table first and second 
clutch brake assemblies coaxial with said reel-selection 
shaft, and said shaft of the drive wheels, respectively. 



12. The converting device according to claim 9, wherein 
said plurality of tapes includes four tapes, and wherein 
said polygonal cross- section is a square cross- section 
having four sides corresponding to said four tapes, 
r espect i vel y . 
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13, The^^nvert ing device accordindj^^b claim 3, wherein 
said one side of said carriage comprises a floor, and 
wherein said tape restraining means comprises an elastomeric 
pressure pad qenerally juxtaposed with a portion of said 
floor, and part of said exit gap, said one of said tapes 
being passable through said exit slot. 

14, The converting device according to claim 4, wherein 
said length measurinq means is initally mobile, and has a 
qenerally lonqit ud.inal shape* and comprises a counter having 
forward-or back war d-s wit enable modes, and being provided 
with a first input for accepting a signal, a second input 
thereof being connected to a qroundable reset switch for 
resetting said counter to zero, a binary-to-digital conver- 
ter accepting on an input thereof the output of said 
counter, and displaying the latter-named output, and means 
for actuatinq said cutting means upon said counter, opera- 
ting in the backward mode, havinq proceeded from the 

£di s - p 1 a y ed^o ut^J ueTfo a count, of zero. 

15, The converting device according to claim 14, 
wherein the lonqitudinal shape of said lenqth measuring 
means is provided with a least two guide-posts on an input 
end thereof, and wherein said one side of said carriage 
formed with said exit slot includes a fixed- 1 ocation first 
transducer, and a stylus connected with one end thereof to 
said fixed location transducer, and being with the other 
end thereof in operative contact with said ridges of said 
"timing chart, 



88 



said f i 




1 ocat ion 



transducer bei 




ddi t ional ly 



formed on an output end thereof with two recesses mating 
with respective of the latter-named guide-posts for being 
snapped thereinto, and wherein said length measuring device 
is formed with an input for accepting an output of said 
fixed-location transducer, 

whereby, upon the output of said fixed location 
transducer being connected to said first and signal accep- 
ting input of said length-measuring means, and upon said 
quide-posts being snapped into respective of said recesses, 
said longitudinal shape becomes connected to, and rigid with 
said carriage of said converting device, so that said 
initially mobile length measuring means becomes a fixed- 
location length measurement means with respect to said 
carriage . 

16. The converting device according to claim 10, 
wherein said moving means comprise an actuatable electric 
motor provided with a pulley, and rotatably secured to said 
carriage, and bel t - and/ or fen a inq means enqageable with said 



motor, and with said first and second axles, respectively. 

17. The converting device according to claim 16, 
wherein said carriage comprises actuable brake and clutch 
means selectively acting as brake or clutch, respectively, 
whereby each of said brake and clutch means is actuatable to 
be positively coupled to each of said axles, respectively, 
or be f ree-wheelinq . 
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18. The converting device according to claim 16, 
wherein said carriaqe further comprises 

a drive solenoid having a housing, a plunger substan- 
tially resting within said housing, but having one end 
thereof disposed outside of said housing, a restraining 
sprinq extending between said housing and the other end of 
said plunger, a ball-joint coupling having one end joined to 
to said one end of said plunger, and a splined shaft joined 
to the other end of said plunger, 

said housing being substantially cylindrical and rigid 
with said drive solenoid, and having an end friction surface 
thereof facing away from said solenoid, 

a brake/clutch disk having a splined bore, so as to be 
slidable, but not rotatable on said splined shaft, each 
lateral side of said brake/clutch disk having a clutch- 
friction surface, 

a timinq-belt pulley having a friction surface facing 
one of said friction surfaces of said brake/clutch disk, and 
havinq an outwardly extendinq driving shaft attached 
thereto , 

whereby, on said solenoid beinq energized, said 
friction surface of said pulley engaqes said one of said 
friction surfaces of said brake/clutch disk, so as to be 
coupled thereto, so that said driving shaft is drivable, 

while, on said solenoid being de-energized, said 
restraining spring retracts said plunger, so that the other 
of said friction surfaces of said brake/clutch disk is 
coupled to said end friction surface of said housing, so 
that said pulley and its driving shaft become free-wheel inq . 
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19. Tha^pnverting device accordinAo claim 14 
serving as input means tofreFglh measuring means, said input 
means comprising, in combination, a stylus having an output, 
a piezo-electric or magnetic transducer having an output, 
and an input for accepting the output of said stylus, a 
pulse shaper having an input for accepting the output of 
said transducer, and an output operatively providing a 
plurality of pulses, 

20. Length measuring means for counting a plura- 
lity of ridges on a surface, and having a longitudinal 
shape, and comprising, in combination, a stylus having an 
output, a piezo-electric or magnetic transducer havin q an 
output, and an input for accepting the output of said 
stylus, a pulse shaper having an input for accepting the 
output of said transducer, a counter having forward- or 
backward-switchable modes, and having a first input for 
accepting the output of said transducer, and a second input, 
a groundable reset switch for resetting said counter to zero 
being connected to said second input of said counter, a 
binary-to-digital converter accepting on an input thereof 
the output of said counter, and display means accepting the 
output of said counter for viewing the latter. 
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TRACT OF THE DISCLOSURE 



In a converting device for converting a box score in hockey 
qame eventually to final statistics relating to composite power 
play, composite penalty efficiency, two-player power-play, 
two-player penalty efficiency, major power play, major penalty 
efficiency, composite hot seat, hot seat two-player disadvantage, 
hot seat major disadvantage, and earned goal average, and wherein 
the final statistics are, in turn, obtainable from intermediate 
statistical data, the improvement, wherein the intermediate 
statistical data are identifiable by a combination of respective 
letters and/or numbers, and are feedable into a standard calcu- 
lator or computer so as to obtain the final statistics therefrom 
lis composed of a longitudinal carriaqe adapted to ] have Vtime] J^fLill 



affixed thereto, and a a converting apparatus for obtaining the 
intermediate statistical data from the box score. 
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